Le modèle probabiliste de l'alignement local de deux séquences by Nicodème, Pierre
HAL Id: inria-00073488
https://hal.inria.fr/inria-00073488
Submitted on 24 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
Le modèle probabiliste de l’alignement local de deux
séquences
Pierre Nicodème
To cite this version:
Pierre Nicodème. Le modèle probabiliste de l’alignement local de deux séquences. [Rapport de
recherche] RR-3201, INRIA. 1997. ￿inria-00073488￿
IS
S
N
 0
24
9-
63
99
appor t  
de  r echerche 
  
	 


 
  !	"#
	
  !	
$&% ' (*) +%-,% .0/1(325462879,7:1;<%
)=% ,?>@4A,7BDCE%F' %GCH; ,I(*J-4A, )=% )=%LKAM :&N%POQKD%GCEJF%-:
RTSVUXWYWYU ZS\[^]`_baUdceU
Z fdgihkj`l
min`Spoqlsrkrit
uwv axy?xzh
 
	
 "!#$!%&'()#*,+-/.01*#!&'2
3#4658797:5/;14=<>?A@58BC5
D#EGFHJIKHL1M N)OHJPRQSH"TVUXW8Q6YQVH9T
HJZYJ[\T]Y9^RT_a`RIbU8TcQ6dX^eH
f'g UihjHJZ#k(TSWiU
l [8memU g ZnRH g HY E H g Y E H1PoqpiLXrestMvu8^RQVPwsxXxRyzM|{qp}m[8WXH_
~ ,(UX^_#nOHY g QVXUiP_'TVH,I/Uen FH9TVHzm g UXb[8bRQcTcQ6_aZH,^eZaQcTcQ6_ROH,mUX^ g YJ[TcQVb g H g T[\TQVWXPeHJIKHJPqZ
TVUeYJ[TnRHnRHJ^R)_ROHdi^eHJPY9H_JRdX^[8PnK^eP_Y E OHJI[nRH,_Y9U g H[XneniQVZaQcH_Z^eZaQcTcQ6_qOHX2HI/Uen FH9TVHH_Z
^eZaQcTcQ6_ROHHJPwm[ g ZaQ6Y9^RTcQSH g m[ g TSHTVUXWQ]YQVH9T#k D #[X_Q6Y UYJ[Tk(TcQSWiPeI/HJPqZ
XH[ g Y E¡D UqUT£¢9
di^RQH_ZHJI/mRTVU8`OHz g OHdX^eHJIKI/HJPqZ(m[ g TVH_bRQVU8TVUXWQ]_ZH_Jk_a`RI/meZUiZaQ6dX^eHJI/HJPRZRT6[Km g UXb[8bRQcTcQVZeOH
[X__aUYQJOHJH[8^_Y9U g Hn¤^eP[TcQVWXPeHJI/HJPRZUXmeZaQVI[\T¥OH g Qc¦Hz^ePeHzTSUQ nRH_#8[TVHJ^ g _#H9eZ g8§HJIKH_JXUi^_
[8P[\TS`e_aUXP_#niQc¨OH g HJPRZ:_'[X_mHY9Z:_2nRH_'UX^eZaQcT6_2I[8Z E OHJI[8ZaQ6di^eH_  I/Uen FH9TVH_nRH(I[ g Y E H[TJOH[ZU8Q g HX
n2OHY9UXI/mUR_QVZaQVUXP©nRHª«QVHJPeH g¬­ UimRZ E OHJU g QVHnR^ g HJPeUX^eXH9TcTVHJI/HJPRZJ¢^eZaQcTcQ6_qOH_,ne[8P_zY9HI/Uen FH9TVH
m g Uib[8bRQcTQ6_aZHX
®V¯±°a²j³V´¶µJ·³a¸"¹q³Vºa»
¼o S½X¾U _ U WYUs[¿`UdW^[¿`U,ÀYZÁ±À=Â¡Á ] [Ãin Udo [^]kn`W½
Ä ]icÆÅ Spo`Uw_ U#Ç]Èpn [ U:ÅnÉXÁ ]`[Ãkn`Udo [^]kn`W½9ÉeÊ
R1lsjËXÉ`tÌ`l:ËkgÍxCÎv xGÏ`Z'Â ÐÑÎUs_ UÒÓ£Ô WjÅ o [^U:Õ
u¾UÈ:¾UÖX¿`]io UG×/ÓgigÕj l gkr,ØigzËË lkl'ÙuÆ¾UÈ:¾Us[^]Ö`SpU×KÓgigÕj`l gir,ØkgËkg gkj
   a 1Æ2 &'  "!$!% Ñ
01*$!"&'2
	
 X ª©H,nRH_Y g QVbH,Z E Hzm g UXb[bRQTcQVZa`IKUnRH9TU8TSUeYJ[T[TcQVWXPeI/HJPRZ#U8GZ#U_aHdi^eHJPY9H_J
 E HJP [8P [XneniQVZaQVXH_Y9U g QVPeW)_Y E HJI/H1Q6_z^_aHn D#E Q6_,m g Uib[8bRQcTQVZa`CI/UenRH9TQ6_,^_HnQVPCm[ g ZQ]Y ¬
^RT6[ g bq`Z E HÆ_aU8=Z[ g H,  k Dt #[X_Q6Y UYJ[T'k(TQVWXPeIKHJPqZXH[ g Y ECD URU8T=¢:R g Hdi^eHJPqZaTV`^_aHn
bR` bRQVU8TVUXW8Q6_aZ9_J#k_`qI/meZUXZaQ6YJ[TcTV`X#Z E H)m g Uib[8bRQcTQVZa` [X__aUeYQ6[8ZHn«ZU©Z E H _Y9U g H)UÆ[8P UXmeZQ ¬
I[\T [TcQSWiPeI/HJPqZ1XH g Qc¦H_[P H9eZ g HJIKHÆ8[TV^eH_niQ6_aZ g QSbe^eZQSUiPGª H}[P[TV`_aH_aUXI/H/[X_amHY9Z:_zU8
Z E H,I[8Z E HJI[8ZQ]YJ[\T¥ZURU8T6_ g [8PnRUXI[T/I/UenRH9T6_JRª«QSHJPeH g¬­ UXmRnRHY9UXI/mUq_QVZaQVUXPG g HJPeH[T
Z E HJU g `¢2^ePnRH g TV`XQVPeWZ E Q6_(m g UXb[8bRQcTcQVZj`IKUnRH9T
 
	 ~ 	   	  !" #%$ 	 &'( *)+',$-*
./0214365 /087 9;:=<>@?ACBEDGFIH 9;J=<LK ANM 9>6OA K ANPD 9RQTSUQ F K F <WV A :V F K F <=?AP 9;: DB SXK F Q DWACD KZY[SCK FI\ J ACMLA JVKI9 B SXK]> A > A :=^<?AC_ : A J BCA <C` _ :aSbJ=>N:=J< Bdc ?ACM S> A < B 9 DWA SU>> F V F[eA <WVf:V F K F <=?A 7  AgM 9>6OA K AA <WV:=V F K F <?AA J P S D V FIB :K FIACDhP S DK A KI9 \UFIBiFIA Kkj I lmj@SU< FIB n9 B SCK K FI\ J MLA JV A S DWBdc o99UKqpi` _ : FaA <WV ACMrP KI9Ust?AuevD ?AC_ : AEMLMLA JV P S D K A <wQ F[x9bKI9 \bF <WV A < 7 y<Ws MrP VW9RV FI_ : ACMrA JVC`;KqS PD 9RQTSUQ F K F V?A Sb<W<W9 BiF ?AEA SU:h< B 9 DWA >6Y :=JSXK FI\ J ACMrA JVt9 P V FIM SXK H ?ACDGF[zTA :J AKI9 F > A < H SCK A : D < A ^V DX{AEMLA < 7 u9R:<]SbJaSXKIs<W9RJ<> F[| ?ACDWA JVW<rSb< PTACB VW<y> A <h9;:=V F KI< M SbV c ?ACM SUV FI_ : A <}l M 9>6OA K A <> AuM S DWBdcA SXKC?A SUVW9 FIDWA `a>@?ACB 9 MLP 9R< F V F 9;JN> Ay~FIA J AEDGx 9 Pe `=V c ?A 9 DGFIA >=: DWA J=9;: H;A K[K ACMrA JVdpu:=V F K F <?A <y>aSbJ=< BCAM 9>6OA K APD 9RQTSUQ F K F <WV A 7
siwykftm
(UX^_)[TcTVUXP_©Y9UiP_Q6nOH g H g TSH I/Uen FH9TVH©I[Z E OHJI[ZaQ6dX^eH©_aUX^_ ¬ h[XY9HJPRZ F[¡T[TcQVWXPeHJI/HJPRZ)TVUeYJ[TnRH nRHJ^R
_ROHdX^eHJPY9H_J#ne[8P_KTVH©YJ[X_U F^«TVH_[TcQSWiPeHJI/HJPqZ9_Csg s©Y9UXP_Q6nOH g OH_/_aUXPRZ_[8P_KZ g UX^_J±HJZU F^ T¤UXP ^eZQTcQ6_aH
^eP _Y E OHJI[)nRH)_Y9U g H_/[XneniQVZaQc O Z:[PqZ/nRUXPeP#OH nRHJ^R _ROHdX^eHJPY9H_h=EaKHJZEh=Wi=)_a^ g ^ePwI §HJI/H
[TVm E [8bHJZR^eP [TcQVWXPeHJI/HJPRZTVUeYJ[TgnRHzTVUXPeWX^eHJ^ gN H_aZ^ePeH_a^RQVZHÆnRH,m[Q g H_  ; T 4  ¢   ; d@6 W X@ ¢  =   ; C@d W X@ ¢b 
[XHY,s¡ a£¢@  s¡ T¤¥¢f¤   T@¦  £¢@8XHJZg T¤@¦  £¢@¤8 O Z:[8PRZ nRUXPeP#OHn[8^eZ g Hm[ g Z2^ePeHI[8Z g Q6Y9H§ [X__aUYQ6[8PRZ F[zZUX^eZHm[Q g H a¨6©  ¨ =ª,,« ^eP_Y9U g HXTSH,_Y9U g HnRH#T[TcQVWXPeHJI/HJPRZH_aZOHJWq[T F[(T6[_aUXI/I/H
nR^ _Y9U g HnRH_(m[Q g H_di^RQGTVHÆY9UXP_aZQSZ^eHJPqZ¬ [8P_
TVH_©YJ[X_©n [TcQSWiPeHJI/HJPqZ nRH _qOHdi^eHJPY9H_ bRQSUTSUiW8Q6dX^eH_ dX^RQ/PeUX^_ QSPRZeOH g H__aHJPRZHJZCmRTV^_ m[ g ZaQ6Y ¬
^RTcQ FH g HJI/HJPRZÆnRH_qOHdi^eHJPY9H_,m g UiZOH9Q6di^eH_JPeUX^_,Y9UXP_Q6n2OH g H g UXP_1nRH_zI[8Z g Q6Y9H_1nRH_QVIQcT6[ g QVZeOHKHJPqZ g H}[iYQ]nRH_
[8IQVP#OH_ di^RQ[X__aUeYQVHJPqZnRH_#_Y9U g H_mUq_QVZaQc_ F[nRH_#m[\Q g H_ n [XYQ6nRH_[8IQVP#OH_2nRHYJ[ g [XY9ZeOH g Q6_aZaQ6di^eH_'m E `_jQ]Y9U ¬
Y E QSI}Q]di^eH_1XU8Q6_QVPeH_J HJZnRH_,_Y9U g H_zP#OHJWq[8ZaQc_ F[Y9H9TcTSH_di^RQUXPRZnRH_1YJ[ g [XY9ZeOH g Q6_aZaQ6di^eH_niQc¨OH g HJPRZH_J(UX^_
PeUX^_±QVPqZeOH g H__H g UXP_'[TVU g _#[8^R[TcQVWXPeHJI/HJPRZ:_#nRH,_Y9U g H_1OH9TSHJ2OH_±HJZZUi^eZm[ g ZQ]Y9^RTcQ FH g HJI/HJPqZ F[T  [TcQSWiPeHJI/HJPqZ
UXmeZaQVI[\T #di^RQH_aZKT[TcQVWXPeHJI/HJPRZ)nRH)I/H9QcTcTVHJ^ g _Y9U g HX  P P#OHJW8TcQSWiH[8PqZKTVH_/H9¨GHJZ:_nRH)bU g n±T¤H_am[XY9H©nRH
g HY E H g Y E HÆ[/Y9UXIKI/HniQVI/HJP_QVUXP TVHm g UenR^RQVZ¢@«­¢@¤,nRHzT6[KZ:[QcTcTSHnRH_nRHJ^R _ROHdi^eHJPY9H_J P/Y9UXP_jQ]n2OH g [8PRZn[8^eZ g Hm[ g ZA^ePeHniQ6_aZ g QSbe^eZQSUiPnRHm g UXb[bRQTcQVZeOH$_^ g T  [TVm E [8bHJZ}8HJZHJPY9UXP_Q6nOH g [PqZ
di^eH/TVH_1ZaQ g [8WXH_1_a^YJY9H__Qc_/nRHTVHJZZ g H_Æ_UXPqZ"QVPnOHJmHJPne[PqZ:_ GPeUX^_1HJPwnOHnR^RQ6_aUXP_QSIKI¡OHniQ6[8ZHJIKHJPqZ1^ePeH
niQ6_aZ g QVbe^eZaQVUXPnRHm g UXb[8bRQcTcQSZeOH)_a^ g T[TVm E [8bHJZ
«®%_a^ g TVHdX^eH9TPeUi^_Æ[XUiP_n2OH9¦PRQ2TVH_/_Y9U g H_ (UX^_
[XUXP_[\QSP_jQnOH9¦PRQ^ePeH1\[ g Q][bRTSH[T OH[8ZU8Q g HN¯ nRH°£«, _a^ g± X[XHY¯  ¨   ¨ ¤ ¢h² §  ¨   ¨ ¤ ¢    ¨   ¨ ¤ ¢ª,£«, 
(UX^__aUXIKI/H_nRUXPY1[8I/HJP#OH_ F[ OHJZ^niQVH g TVHm g UibRT FHJI/H,W'OHJP OH g [TG_a^RQV\[8PRZ³´rµt¶6µw· ³¸¹fº ¶8»b¼8»½G¾¿½ZÀÁ ¸ ¼TÀ;À¶·=½ ³¸ÃÂ¼ÄÅµ ¸ºC¸ ·Æ ¸=º ·Æ ¸NÇÈ ¼n¾q½¿É6µ ¸=Ê¸ µtÁ¶ ¹ ÁW½ Ê ¼6¾ZË XU8QVZL¯ © ^ePeH_^RQSZHnRHz\[ g Q][bRTSH_
[TJOH[ZU8Q g H_(Q QnnRHniQ6_aZ g QVbe^eZaQVUXPÌ¯wGXUQSZ°ÍfÎ}TSH__aUiI/I/H_zm[ g ZQSH9TcTVH_JÍfÎ²ÐÏ Î©ZÑ  ¯ © yÒP Y E H g Y E H F[
Y9UXPeP[ §ÓVZ g H,T6[niQ6_aZ g QVbe^eZaQVUXP nRHÔ  ¢ ¢h² I[ÕÖ  ÖwÎÖo  ÍfÎ}ÌÍ  ¢R
G[1\[ g Q6[8bRTVHÔ  ¢ ¢Y9U gg H_amUiPn[8^_Y9U g HnRH(T[TcQVWXPeHJI/HJPRZ#UXmeZaQVI[TGnRHnRHJ^R _ROHdX^eHJPY9H_#nRH#TVUXPeWX^eHJ^ g¢  HJZ¢ ¤ ZH9TcTVH_zdX^eH¢  «¢ ¤ ²×¢
(UX^_n2OHJIKUXPqZ g H g UXP_#di^eH
ØNÙÚ Ô  ¢ ¢rÛ WÜÝ ¢ ¢Þ ¦®ßoà
² s¡áTâoãäCåÅædçw s8¢ 
¤  	
   
  
  !"
 #$
%&')(*%
$"

U F^ Þ mHJ^eZ §HJZ g HYJ[T6Y9^RTJOH,Y9UXI/IKH g [XYQVPeH,n¤^ePeH)OHdX^[ZaQVUXPG8HJZ,+ mUq__ FHnRH^eP n2OHJXH9TVUXmemHJIKHJPqZ2HJP _ROH g QVHnRH
Y9UXPRXH g WXHJPY9H,W'OHJUXIwOHJZ g Q6di^eHXXk,_a`qIKmeZUXZaQ6di^eHJI/HJPqZdi^[8Pn¢ -/. Y9HJZZH g HY E H g Y E H,PG[nRHÆ_aHJP_di^eH_Q
0K ¯ ¢21«r3ne[8P_#TVHYJ[X_Y9UXPRZ g [Q g HXoÔ  ¢ ¢4-/.[XHYzm g UXb[8bRQcTcQSZeOHs"m[ g T6[1TVU8QnRH_(W g [8Pne_$PeUXIb g H_J
(UX^_[TcTVUXP_zY9UXP_Q6nOH g H g T6[I[ g Y E H[TJOH[8ZU8Q g H,nOH9¦PRQVHÆne[P_#TVHÆnRHJI}Q ¬ mRT6[8P©n[b_YQ6__aH_#mUq_QVZaQVXH_(m[ g
T6[ _^RQSZH)nRH_mU8QVPRZ:_nRH)Y9UqU g nRUXPeP OHJH_ 5  Í ©   5 ª76,di^eHPeUX^_PeUiZH g UXP_m[ g T6[©_a^RQVZH  Í © ¢:'(UX^_
g HY E H g Y E H g UXP_[TVU g _1T6[ _aHY9ZaQVUXP
Í98 Î;:  < ²Íf ÍfÎCnRH)8[TVHJ^ g I[\qQVI[TVHX#G[ nOHJI/UXP_Z g [8ZaQVUXP g HJmUq_aH
m g QVPYQVm[TVHJI/HJPRZ_a^ g nRH_±m g UXm g QJOHJZOH_AnRH#T6[,I[ g Y E H[TJOH[8ZU8Q g H  Í © ¢:  TTVHz^eZaQcTcQ]_H)OHJWq[TVHJI/HJPRZnRH_ g OH_a^RTVZ:[8Z:_
nRHT6[Z E OHJU g QVHnR^ g HJPeUX^eXH9TcTVHJI/HJPRZ g HJPeH[TZ E HJU g `¢:GG[m g HJIQ FH g H/n2OHJIKUXP_aZ g [ZaQVUXP nRHKTjOHdi^[8ZaQVUXPwsX
g HJm g OH_aHJPRZ:[8ZaQVXH/n¤^ePeHTVU8QnRH_z\[TVHJ^ g _1H9eZ g8§HJI/H_JHJZnRH_z=U g I^RTVH_nRUXPeP[8PRZzTVH_1m[ g [8I FHJZ g H_+ HJZ Þ 
ne[8P_KTVH©YJ[X_KU F^£¯ H_aZ^ePeHC\[ g Q6[8bRTVH©Y9UXPRZaQVPq^eHX#H_Z nR^eH F['=W8TVH E [ g Z  sxy\LR¢:2HJZZH)nOHJI/UXP_Z g [8ZaQVUXP
[OHJZeOHW'OHJP OH g [\TQ6_ROHJHm[ g?> [ g TQVPwHJZ ¬ HJIÆbU©[8^ YJ[X_1niQ]_Y g HJZ  sxixXLR¢#HJZ}[memRTQ6di^ OHJHm[ g k(TVZ:_Y E ^RT[8^ YJ[X_
nRHKT][ g HY E H g Y E H nRH_QVIQcT6[ g QVZeOH_HJPRZ g H_ROHdX^eHJPY9H_"bRQSUTSUiW8Q6dX^eH_  m g UXZeOH9QVPeH_zUX^ k ¬ "¢ne[8P_"TVHKTSUiW8Q6YQSH9T
n[TcQVWXPeHJI/HJPRZ,nRHÆ_ROHdX^eHJPY9H_#k1 DA@ s;B
(UX^_#=H g UXP_  g OHdX^eHJIKI/HJPqZ g OH9\OH g HJPY9H,[8^R [ g ZaQ6YTSH_znRHC=W8TVH E [ g Z @ spDBeHJZznRH > [ g TcQVPCHJZ ¬ HJIbU @ sJ{B
[QVP_QdX^G [8^RwTcQS g H_nRH  E ^ePeW @ pDBzHJZ ¬ ^ gg HJZZ @FE BHJZ[8^ Y9Ui^ g _/nRH ¬N k nRH f±E QTcQVmemH l UXbH g Z_a^ g
TVH_HG QcTSH_,n kZZHJPRZH af [ g Q6_IJ=:G[8bU g [8ZU8Q g H/nRH f'g UXb[bRQTcQVZeOH_JsxXxXp ¬ sxix8{e¢:  ÒP Z g UX^eXH g [ OHJWq[\TSHJIKHJPqZ
nRHPeUXIb g HJ^R g OH_a^RTVZ:[8Z9_ g H9T6[8ZaQc_[8^R I[ g Y E H_[TJOH[ZU8Q g H_ne[P_/Nz^eZ @ sLDB=¢:AUX^_[XUXP_1[8mem g U8=UXPniQ
Y9H g Z:[\QSPeH_zn2OHJIKUXP_aZ g [ZaQVUXP_JRHJZPeUX^_[XUiP_nRUXPeP#OHzT6[m g HJ^eXHÆn¤^eP g OH_a^RTVZ:[8ZzY9UXPY9H g P[8PRZ#TVHm[ g [8I FHJZ g H
+ dX^RQOHJZ:[QVZ[PePeUXPYOHzm[ gK> [ g TQVP©_[8P_(nOHJI/UXP_Z g [8ZaQVUXPG
(UX^_/nRUXPePeUXP_ F[Cm g OH_HJPqZ1TVH _Y E OHJI[W'OHJP OH g [TnRHT6[©nOHJI/UiP_aZ g [8ZQSUiPGdi^eH)PeUX^_H9emRTcQ6YQSZH g UXP_nRH
I[8PRQ FH g HmRTV^_}£U g I/H9TcTVH)[8^ m g UY E [QVPwm[ g [8W g [8m E HX  ÒPwmUX^ gg [ _H g HJmU g ZH g [8^ Z:[8bRTVH[8^ smUX^ g TSH_
PeUXZ:[ZaQVUXP_9¢:
G[«I[ g Y E H©[TJOH[ZU8Q g H  Í © ² Ï © Ñ  ¯J¢H_aZCnOHY9UXI/mUq_ROHJH HJP _aHY9ZaQVUXP_
HJP ^eZQTcQ6_[8PRZ©nRH_MLONQPSRTVUWYX[Z\Q]_^\a`b`\P#OHJWq[8ZaQc_;3 Y9H_KmU8QVPRZ:_/Y9U gg H_amUiPnRHJPqZ F[ nRH_ZHJI/m_/nRH g HY9U g n P#OHJWR[8ZaQc_a^YJY9H__jQ_J [ ¦W ¬
^ g HsnRUXPePeH^ePH9eHJI/mRTVH/nRHY9HJZZHn2OHY9UXI/mUR_QVZaQVUXPG
8Qdc © H_aZATVHQ FHJIKHmU8QVPRZnjOHY E H9TcTSHXT6[I[ g Y E H[T OH[8ZU8Q g H#`}[T6[,\[\TSHJ^ g Í$egfaoÒPn2OH9¦PRQVZ g OHY9^ g _QVXHJIKHJPqZ
TVHmU8QVPqZ,naOHY E H9TcTVH?c © @,m[ g  c © @²«IQVP _h 3jifß  c © ß1 h 3NÍkY1ÍlR¢  cm² rkq
H_1_aHY9ZaQVUXP_,nRH1T6[I[ g Y E H[T OH[8ZUQ g HÍ)8 egf: eVfon6p< G_jQSZ^ OHJH_(HJPqZ g HTVH_"ZHJI/m_,naOHY E H9TcTVHXG_aUXPRZ[\TSU g _,nRH_g OHJmRTQ6di^eH_1m g UXb[8bRQcTcQ6_aZH_nRHT6[m g HJI}Q FH g H/_aHY9ZaQVUXP®Í98 edq: eWg< GdX^RQH_ZzT][
mU g ZaQVUXP nRHT6[I[ g Y E H}[\T OH[8ZU8Q g H
m[ g Z9[8PqZ#nRHT¤U g QVW8QVPeHHJZ_J[ gg8§HJZ9[8PqZ'[8^/ZHJI/m_n[ gg8§HJZ4r â nRHm g HJIQ FH g H,[8ZZH9QVPRZHnR^nRHJIQ ¬ mRT6[8PP OHJWq[ZaQcÒP g HJI[ g di^eH g [©di^eHT6[ _aHY9ZQSUiP
Í 8 l: k[< nRH)8[TVHJ^ g I[\qQVI[TVHCY9UXI/I/HJPY9HCY9H g Z:[QVPeHJI/HJPRZ/HJPwT¤^ePnRH_
mUQSPRZ:_naOHY E H9TcTVHsc © 2HJZdX^G H9TTVHCH_aZI §HJIKH/TVH g HY9U g nut © mUX^ g T6[ _HY9ZaQVUXP Y9UXIKI/HJPOvYJ[8PRZ F[ Y9H mU8QVPRZ
naOHY E H9TcTVHX  [©8[ g Q6[8bRTVH­Ô  cw1¢ÆY9U gg H_mUXPn g [ [8^wI[RQVIÆ^eI nRH_/8[ g Q6[8bRTVH_t ©  5 ª @ s yx BAnRH_ x
m g HJIQ FH g H_#_aHY9ZaQVUXP_JiHJZ'T6[ g HJI[ g di^eHm g OHYOHnRHJPRZH#I/UXPRZ g Hdi^eHZUi^_ATVH_t © UXPRZ'I §HJI/HniQ6_aZ g QVbe^eZaQVUXP)di^eH
t8
' Q6nRHJPRZaQVZeOHnRH/XmRQVZazJH g{@ Ly|BAnRUXPePeHXmUX^ g ^ePeHI[ g Y E H[T OH[8ZUQ g HY9U gg H_amUXPne[8PRZ F[1T6[_aUXI/I/Hn¤^ePeH
\[ g Q6[8bRTVH [TJOH[8ZU8Q g HN¯nRHI/U8`XHJPePeH/_aZ g Q6Y9ZHJI/HJPRZ,P OHJWq[8ZQSiH 0/ ¯ ¢1 re T6[KTVU8Q±nRH_,_UXI/I/H_~}  ² Í$ n
g H_mG} â ²
Í  å ¢UXbeZHJPR^_#[8^ZHJI/m_n[ gg\§HJZ4r  g H_mGr â ¢±nR^m g HJIQVH g m[X__[WXHne[P_'TVHnRHJIQ ¬ mRT6[8Pn[8b_YQ]__aHmUq_QVZaQVXH g H_amGeP#OHJWq[8ZaQVXH8¢:
f [ g Z9[8PqZznRH}Y9H_(Q6nRHJPRZaQVZeOH_zmUX^ g T6[KTVU8Q±nRH#}  HJP©n2OHY9UXI/mUR_[8PRZT6[I[ g Y E H[T OH[8ZUQ g H,QVPR¦PRQVHHJP T6[
m[ g ZQSHm g OHYOHne[8PRZCr  GHJZ"TVH g H_ZHnRHKT][ I[ g Y E H[T OH[8ZUQ g HXUXP g H9TcQVH g [ T6[CdX^eHJ^eHnRHniQ]_Z g QVbe^eZaQVUXP nR^
g HY9U g n)[8b_aUTS^,Í¡nRH"T][}I[ g Y E H[T OH[8ZU8Q g H F[1T6[1TVU8QnRH}   P H9¨GHY9Z^[8PRZHJP_a^RQVZH^ePeH/n2OHY9UiI/mUq_jQSZQSUiP9XH g ZaQ6YJ[TVHQnRH1T6[/I[ g Y E HÆ[TJOH[ZU8Q g HXeUXP Z g UX^eiH g [1^ePeH
n2OHY9UiI/mUq_jQSZQSUiP)[X_a`RI/meZUXZaQ6di^eH#[Q6_[8PRZQVPRZH g XHJPRQ g c²r â XHJZ#UXP g H9TcQVH g [1T6[di^eHJ^eHnRHniQ6_aZ g QSbe^eZQSUiP nRH
t F[KY9H9TTVH/nRHÍ  
 	
   
  
  !"
 #$
%&')(*%
$"
  


 
   
  
   
	 	 	 	 	 	 	 	  
   
     
   
  
        
         

 

      









 ¢
Ô  ¢ ¢
r â
Í 
cm cc¤ c )c c
Í)8 l: k < ²
Ï k©ZÑ l ¯ ©
Ô  ¢ ¢h² I[ mÖlTÖkÖoCÍ98 m;: k[< ÌÍ)8 m;: l<
Í  ² I[ mÖl "!¥Í 8 m : l<
t © ²«I[ eVfGÖl eVfon6 Í 8 eVf: l<
c# c$ c%)c[m
} â
c&
' )(+*-,/. ¬ OHY9UiI/mUq_jQSZQSUiP nRH1T6[I[ g Y E H}[\T OH[8ZU8Q g HmUX^ g T6[)n2OHJIKUXP_aZ g [ZaQVUXP nRH1T6[
=U g I^RTVHnRH > [ g TcQVP
0  }  ¢h²+132  Í  ¢²+132  tJ¢h²+142  Ô  c © ¢¢h²+142  Ô  ¢G¢¢ 
[iHY 0  ¯ ¢'HJZ52  ¯ ¢ g H_amHY9ZQSiHJI/HJPqZ(TVU8QHJZdi^eHJ^eHÆnRHzT6[niQ6_aZ g QVbe^eZaQVUXP©nRHN¯
' )(+*768.1qY E OHJI[ÆnRH"T6[/nOHJI/UiP_aZ g [8ZQSUiP n =W8TVH E [ g Z ¬V> [ g TcQSP:9
  	
   
  
  !"
 #$
%&')(*%
$"

¯ T  QSPY g OHJI/HJPRZnRHzT6[KI[ g Y E H[TJOH[ZU8Q g HXe[XHY 0K ¯ ¢O1 rHJZ Ø1 ¯ Û r¢Û r
 1_h ¢ T][niQ6_aZ g QVbe^eZaQVUXP©nRHN¯ 9  1_h ¢² Ø1 ¯ 1 h ¢Þ T][_aU8TV^eZaQVUXP HJPnRH,TaOHdi^[8ZaQVUXP 0K á,¢h² sÍ  T][K\[\TSHJ^ gzg HY9U g nmUq_QVZaQVXH[8b_aU8TV^eHnRH,T6[I[ g Y E H[TJOH[8ZU8Q g H  Í © ¢Í  ² I[ © yÍ)8 m : © <  TSH1ZHJI/m_#I}QSPRQVI^eI [8^di^eH9TGTVH g HY9U g n[8b_aU8TV^ Í  H_Z[8ZZH9QVPRZ  ²  IQVP 5 3Í © ²
Í  
1_h ¢ T][niQ6_aZ g QVbe^eZaQVUXP©nRHÍ
1_h ¢h² Ø1 Í  1 h ¢Ô  ¢ ¢ TSH I[RQVIÆ^eI UXbeZHJPq^ m[ g ^ePeH%_aHY9ZQSUiP nRH T][ I[ g Y E H%[T OH[8ZU8Q g H ne[P_
T  QSPRZH g 8[TcTVH @ s  ¢BÔ  ¢ ¢² I[Í)8 Î;:  < ²«I[;Ö  ÖwÎÖo  Í@ÎÌÍ  ¢;
r  TSH#ZHJIKm_n[ gg8§HJZGY9U gg H_amUiPne[8PqZA[8^m g HJI}QSH g m[i__[8WXHnRH2T6[(I[ g Y E H[T OH[8ZU8Q g H
ne[8P_#TVHnRHJIQ ¬ mRT][P n U g nRUXPeP#OHJH_ _Z g Q6Y9ZHJI/HJPRZmUR_QVZaQVXH_
r  ²  I}QSP 5  Í © Û rÅ
}  T][K\[\TSHJ^ g nRH,T6[/_UXI/I/H,m[ g ZaQVH9TTVHmUi^ g TVHZHJI/m_(n[ gg8§HJZr 
}  ² Í$ n
r â TSH#ZHJIKm_n[ gg8§HJZGY9U gg H_amUiPne[8PqZA[8^m g HJI}QSH g m[i__[8WXHnRH2T6[(I[ g Y E H[T OH[8ZU8Q g H
ne[8P_#TVHnRHJIQ ¬ mRT][P n U g nRUXPeP#OHJH_P#OHJWq[8ZaQVXH_
r â ²  I}QSP 5  Í ©  rÅ
} â T][K\[\TSHJ^ g nRH,T6[/_UXI/I/H,m[ g ZaQVH9TTVHmUi^ g TVHZHJI/m_(n[ gg8§HJZr â
} â ² Í  å
	 n _h ¢T][niQ6_aZ g QVbe^eZaQVUXP©nRHzT6[K\[ g Q6[8bRTVH} 
 	 n _h ¢h² Ø1 r 1×Í  n 1 h ¢
c © TSH_AZHJI/m_'n[ gg8§HJZGY9U gg H_mUXPne[8PRZ'[8^R g HY9U g ne_GP#OHJWq[8ZaQc_G_a^YJY9H__jQ_  \[ g Q6[8bRTVH_
F[ OHY E H9TcTSH8¢
cmN² rec © ²  IQVPL   Í  1×Í$eVf å t © TSH#I[\qQVI^eI nRH_A_aUXIKI/H_m[ g ZQSH9TcTVH_Y9UiI/I/HJPOvYJ[8PRZGHJP?c © â  HJZ¦PRQ6__[8PRZ'[8[8PRZc © 9
t © ²  I[\Í 8 egfS: Î <  c © #1 c © @T
t _h ¢ T][niQ6_aZ g QVbe^eZaQVUXP©nRHzT6[K\[ g Q6[8bRTVH t
t _h ¢h² Ø1 r° tJ1 h ¢
 *  -,/.,(UXZ:[ZaQVUXP_2^eZaQcTQ6_ROHJH_J
sXVsi  G   G ! 
sX#" ¼6¾¿·=ÄÅ¾ Çn¸ 1_h ¢ Ë#$&% ¸ ·R¶ ºEÇ ¼8»;À¶6¾¿Ä('nËh¬ H_ g OH_a^RTVZ:[8Z:_1nRHI[ g Y E H[TJOH[8ZU8Q g H  Q6nRHJPqZQSZeOHnRHCXmRQSZqzJH g ¢
nRUiPePeHJPqZzT6[KZ g [8P_=U g IwOHJHnRHÆ [8mRT6[XY9H/nRHT6[niQ6_aZ g QVbe^eZaQVUXP nRH#}  HJZZH,Q6nRHJPqZQSZeOHH_aZzUXbeZHJPR^)HJP
^eZQTcQ6_[8PRZzT6[1[XY9ZU g Q6_[ZaQVUXP)nRH,ª«QSHJPeH g¬­ UXmR @ pRxRLXpBÒPCnOHY9UXIKmUq_aHzT6[I[ g Y E H[T OH[8ZUQ g HzQSPR¦PRQVHHJP:9
) ^ePeHÆ_aHY9ZQSUiP _J[ gg8§HJZ9[8PqZ'HJP r  3
)TVH g H_aZHnRH,T6[I[ g Y E H[TJOH[8ZU8Q g HX
 H/I[RQVIÆ^eI nRH/Y9HJZZH/nRHJ^RRQ FHJI/H/_aHY9ZaQVUXP©nRUXPePeH1TcQVHJ^ F[K^ePeH/Y9UXPqiU8TV^eZaQVUXPGHJZ,UXP)UibeZaQVHJPqZ,mUX^ g
1[h ¢^ePeHCOHdX^[ZaQVUXP)nRH g HJPeUi^eXH9TcTSHJIKHJPqZ,nOHJmHJPne[8PqZznRH #[h ¢:
 H,Z E OHJU gFHJI/HnR^ g HJPeUX^eXH9TcTVHJI/HJPqZ(PeUX^_nRUXPePeHzT6[/_aUTS^eZQSUiP)[X_a`RI/meZUXZaQ6di^eHnRHY9HJZZH)OHdi^[8ZaQVUXPGÒP UXbeZaQVHJPRZ
s 1_h ¢ -+*;á â, k  di^[8Pn h -/.£
Le#" ¼6¾¿·=ÄÅ¾ Ç6¸t [h ¢ Ë$-% ¸ ·;¶ ºCÇNÇ6¸ ¾¿¼ ¹fºC¸=Ê ½ Â¸ºC¸ À ¸ ·=ÁW½G¶6µ.'nË ÒP g H9TcQSH$T][zniQ6_aZ g QVbe^eZaQVUXPnRH t F[zY9H9TcTSHznRHÍ  
2HYQ±_aHz[QVZHJPCnOHY9UXI/mUq_[8PRZ2T6[/I[ g Y E H[\T OH[8ZU8Q g H,m[ gg [8memU g Z F[^ePC_aHJ^RQcT h HJZHJPCY9UXI/m[ g [PqZ
 	
   
  
  !"
 #$
%&')(*%
$"
 
t F[/Y9HÆ_HJ^RQTuÒP)UXbeZQSHJPRZØNÙ
@ Í  Û h B@² ØNÙ
@ t  h BÕ¦ ØNÙ
@ Í$eiL²
B ØNÙ
@ Í  8 ei ! < Û h   t 1 h B 
U F^ÃÍ  8 ei ! < H_aZzTVH g HY9U g nC[8b_aUTS^©n¤^ePeHKI[ g Y E HÆ[TJOH[8ZU8Q g HY9UXI/I/HJPOvYJ[8PRZ,HJP'c8GG[nRHJ^RRQ FHJI/H
m[ g ZaQVH nRH}T aOHdi^[8ZaQVUXPCQVPRZ g UenR^RQSZ^ePeHQVPRZeOHJW g [TVHnRHY9UXPRXU8TV^eZaQVUXPwdi^G¤UXP OHJZ^niQVH g [ [X_a`RI/meZUXZQ]di^eH ¬
IKHJPqZdX^[8Pn h -/. ÒP HJP n2OHnR^RQSZzdX^eH
s}'t _h ¢ -+*¤;á â, k 
 [niQ6_aZ g QSbe^eZQSUiP nRH,T6[K\[ g Q][bRTSH} â QVPRZH g iQVHJPqZ,ne[8P_2TVHÆYJ[\T]Y9^RTnRH *}¤
pe#" ¼6¾¿·=ÄÅ¾ Çn¸ ¾¿¼
	=Ä ¸ Ä ¸Çn¸-Ç ½ZÀÁ º ½W»ÄÅÁW½G¶6µ Ç6¸Ô  ¢G¢ Ë ÒP g HJI[ g di^eH g [di^eHNÔ  cw1¢:iUX^8[ g Q6[8ZaQVUXPmUR_Q ¬
ZQSiH,I[RQSI^eI_a^ gH@ s== cwJBH_aZ'TVH,I[RQVI^eI nRH_ t    ª @ s x BV31HJPH9¨GHJZ#ZUX^eZHzH9Y9^ g _QVUXP)nRH
8[ g Q6[8ZaQVUXPKI[RQSI^eIY9UXI/I/HJPY9HP#OHY9H__[Q g HJIKHJPqZ F[z^eP/mU8QVPqZnaOHY E H9TcTVHnRH_ g HY9U g ne_'n2OHY g U8Q6__[8PRZ:_
 XU8Q g ¦WX^ g H/s¢:ÒP/[,nRUXPY ØNÙ
@ Ô  cw,¢41 h B² t w _h ¢:82HYQ¥nRUXPePeH2T][,niQ6_aZ g QVbe^eZaQVUXPnRHÔ  ¢ ¢¥mUX^ g TVH_A\[TVHJ^ g _
nRH¢OHJWq[TVH_[^Rc © A'[8memRTcQ6YJ[8ZaQVUXP F[
T6[TcQVIQVZH  5 - .w¢nR^ Z E OHJU gFHJI/H/nRH'T6[XY  H9TcTmH g I/HJZ
n UXbeZHJPRQ g Ô  ¢ ¢mUX^ g ZUX^eZ¢
Le;:*ot  *¡:*8Z *o *6  ww   GÃ:*  *o:*o
(UX^_Y9UXP_Q6nOH g UiP_zT6[ I[ g Y E H [\T OH[8ZU8Q g H[X__aUeYQ OHJH[8^Rw_aUXI/I/H_"m[ g ZaQVH9TcTVH_ÍwÌ² Ï ©ZÑ  ¯CU F^ TSH_
\[ g Q6[8bRTVH_¯° _aUXPRZKQSPn2OHJmHJPne[8PRZH_ HJZ)niQ6_aZ g QVbe^#OHJH_)Y9UXI/IKH ^ePeH \[ g Q6[8bRTVHwnRUXPeP#OHJH,¯w#UX^_[\TTVUXP_
Y E H g Y E H g©F[ UXbeZHJPRQ g T6[ TVU8QnRHT6[ \[ g Q][bRTSH } â ² Í  å U F^ r â H_aZTVH ZHJI/m_n[ gg8§HJZÆn[ZZH9QVPqZH nR^nRHJIQ ¬ mRT6[8P©P#OHJWq[8ZaQcm[ g T][}I[ g Y E H[T OH[8ZU8Q g HX
HJZZH,TVU8Q'H_aZUibeZHJPq^eHW gi§[XY9H F[K^ePeH/nRUX^ebRTVH}n2OHY9UXI/mUq_QVZaQVUXP©nRHª«QVHJPeH g¬­ UXmRnR^ di^[X_Q ¬ QVPqXH g _aHnRH
0  á â   ÒPCmHJ^eZ,Z g UX^eXH g Y9HJZZHÆn2OHJIKUXP_aZ g [ZaQVUXP)ne[8P_ > [ g TcQVP  D [`iTSU g?@ s"!QB'di^RQ^eZaQcTcQ6_aHTVH_(=UXPY9ZaQVUXP_zYJ[ g¬
[XY9ZeOH g Q6_aZaQ6di^eH_;3PeUX^__a^RQV g UiP_Y9HJmHJPne[8PRZ)HJiHJ^ @ LXLDBHJZ l UXbH g Z @ L8{BmUX^ g T6[wn2OHJI/UXP_aZ g [8ZaQVUXP nRH
T6[ n2OHY9UXI/mUq_QVZaQVUXP nRHª«QVHJPeH g¬­ UimRÆdX^eHPeUX^_Æ£H g UiP_Æ[^wm[ g [8W g [8m E H L LeAHJZ E ^ePeW @ pB#mUX^ g _aUXP
[8memRTcQ6YJ[8ZaQVUXP©[8^)YJ[T6Y9^RTnRH,T6[1TVU8QnRH} â 
G[1[XY9ZU g Q6_[8ZaQVUXP)nRH,ª«QVHJPeH g¬­ UXmR [X__aUeYQVH F[1T6[/di^[X_Q ¬ QVPRXH g _aH  I[ g di^#OHJHzm[ g ^ePeH1\[ g Q][bRTSH#G[XHY$ # $ 1 s8¢ nRHzT6[KZ g [8P_=U g IwOHJHnRHG[8mRT6[XY9HÆnRH"T6[/niQ6_aZ g QVbe^eZaQVUXP©nRH¯ nRHJ^R£UiPY9ZaQVUXP_&%@ HJZ'% â 9
s
s# 0K á â  ¢ ²%@  # ( ¢)% â  # *( ¢y3 LR¢
TVH_#=UXPY9ZaQVUXP_+%@ HJZ'% â _aUiPqZ#[8P[TV`qZQ]di^eH_(HJZ g H_amHY9ZaQVXHJIKHJPqZzbU g P OHJH_#ne[8P_±TVH_nRHJIQ ¬ mRT6[8P_-,  ( ¢  rHJZ',  ( ¢«r3)Y9HJZZHz[XY9ZU g Q6_[8ZaQVUXPH_aZ(^ePRQ]di^eHX
G[nRUX^ebRTVHÆn2OHY9UXI/mUR_QVZaQVUXPI/HJPRZaQVUXPeP OHJH1m g OHYOHnRHJI/I/HJPRZ H_Z
) n ^ePeHm[ g Z^ePwnOHJXH9TVUXmemHJI/HJPqZH9em ¬ TVUXW©nR^¡di^[X_Q ¬ QVPqiH g _aH)Y9UXPePR^¡_UX^_zTVHPeUXI nRHK£U g I^RTSHnRH
XmRQVZazJH g 
) HJZzn[8^eZ g H,m[ g Z^ePeHÆn2OHY9UXI/mUq_QVZaQVUXP[Q6_[8PRZ#QVPqZH g XHJPRQ g TVH_(ZHJI/m_n[ gg8§HJZr â HJZKr  
UXIKmeZHZHJPR^ nRH(T¤^ePRQ6YQVZOH,nRH_±£UXPY9ZQSUiP_.%  HJZ&% â qY9HJZZH,nRUX^ebRTVHn2OHY9UiI/mUq_jQSZQSUiPnRHª«QVHJPeH g¬­ UXmR
PeUX^_znRUXPePeH g [/nRHJ^RQ6nRHJPRZaQVZeOH_ 3PeUX^_#ZaQ g H g UXP_nRHzT¤^ePeHn¤H9TcTVHT6[1TVU8QnRH } â 
LeVsi   .G / ¥  G0 V ¥ "1*2 3/54 768/1  9  Ui^_/[8memRTcQ6dX^eUXP_}T6[ n2OHY9UXI/mUq_QVZaQVUXP nRH
ª«QVHJPeH g¬­ UimR F[zT6[,I[ g Y E H$[\T OH[8ZU8Q g H  Íte¢HJP/^eZQTcQ6_[8PRZ#^ePn2OHJiH9TSUimemHJI/HJPRZH9em ¬ TVUXWÆnR^dX^[i_Q ¬ QSPRXH g _H 9
s
s¡ß ² H9em Ú TVUXW: ss}¡ß-; à
² H9em < != ©ZÑ  ß ©5?> 3
&  	
   
  
  !"
 #$
%&')(*%
$"

PeUX^_(UXbeZHJPeUXP_ 9
s
s # 0K á â  ¢ ²%  % â ² H9m < != ©ZÑ  # ©5  0K á2â   ¢ © > 3 pR¢
H_}¯ © OHJZ:[8PRZ'QVPn2OHJmHJPne[8PRZ:_JPeUX^_[XUXP_ 0/ á â ¢h²	 0K á â ,¢
  eHJZznRUXPY
s
s # 0K á â   ¢ ²%f% â ² H9em < != ©ZÑ  # ©5 0/ áTâ f ¢ >  {e¢
di^eHPeUX^_#mUX^eXUXP_ g OH¥OHY g Q g H 9
s
s # 0K á â   ¢ ² !©ZÑ  H9em Ú # ©5 0 á2â f à  ¢
I[Q6_(PeUX^_[XUXP_
0K áTâ f ¢h² 0/ áTâ f 3Í © Û rR¢@¦ 0/ áTâ f 3Í ©  rR¢3
nRUXPY
s
s# 0K á â  ¢ ²%@% â ² !©ZÑ  H9em Ú # ©5 0 á â f 3Í © Û r  à !©ZÑ  H9em Ú # ©5 0 á â f 3Í ©  r  àÃ !R¢¬ [8P_2TVH1m g HJIQVH g m g UnR^RQVZ(QSPR¦PRQUXP)[ á â    sXeme^RQ6_di^eHÍt%Û rHJZ, (  «r3PeUX^_#HJPCnOHnR^RQ6_aUXP_
!©ZÑ  H9em Ú # ©5 0 á â f 3Í © Û r  à  1
!©ZÑ  H9em Ú
$ # $ ©
5 à
² H9em < != ©ZÑ  $ # $ ©5 > ² ss $ # $ 
HJZY9UXI/I/H $ # $ 1 sXqY9Hzm g UenR^RQVZ#QVPR¦PRQH_aZ#bU g P OHX ¬ H(T6[1I §HJI/H(I[8PRQ FH g HXTVH,m g UnR^RQVZ#QVPR¦PRQY9UXPniQVZaQVUXPeP#OH
m[ g  Í ©  rÅH_aZ2bU g P OHmUX^ g , ( «reXG[nOHY9UXIKmUq_QVZaQVUXPnRHª«QVHJPeH g¬­ UXmROHJZ9[8PqZA^ePRQ6dX^eHX UXP/UXbeZaQVHJPRZ%  ² !©ZÑ  H9m Ú # ©5 0 á â  f 3Í © Û r  à yX¢ % â ² !©ZÑ  H9m Ú # ©5 0  á2â  f 3Í ©  r  à_E ¢
LeL     6     0 V  "1*2  /4)     e J /    r  r â  (UX^_/[\TTVUXP_
I[QVPRZHJP[8PRZnRUXPePeH g ^ePeHÆnRHJ^RRQ FHJI/HnOHY9UXI/mUq_QVZaQVUXPCnRH,ª QVHJPeH g¬­ UXmR#HJZ#T6[m g HJ^eXHnRH,T¤^ePRQ6YQVZOHnRH,T6[
n2OHY9UiI/mUq_jQSZQSUiPG
(UX^_/[XUXP_1bH_U8QVP [8^wm g OH[\T][bRTSH)n ^eP TSHJIKI/H niQ6_[8PRZ/dX^eHT6[CI[ g Y E H)[T OH[8ZUQ g Hm g Q6_aH)[m g FH_1^eP
ZHJI/m_zn[ gg\§HJZ#H_aZz^ePeH g OHJmRTcQ]di^eHm g UXb[8bRQcTcQ6_aZHnRH"T6[/I[ g Y E H[T OH[8ZU8Q g HzQVPRQSZQ][\TSHXÒP)Z g UX^eXHY9H,TVHJI/IKH
ne[8P_" E ^ePeW @ pDB l UibH g Z @ L8{BGHJZ ¬ ^ gg HJZZ @oE B  mGVsyXyX¢:      "! ¶6½mÁ ¯  ÄÅµ ¸ ÀÄÅ½GÁ ¸Ç6¸$# ¼ º ½G¼8»¾ ¸ À¼6¾ ³¸ ¼6ÁW¶n½ ºC¸ À½WË ½ Ë Ç Ë ¸ Á&%  ¾¿¼Á º ½W»Ä ¸ µ8É ¸ µ Ç6º ³¸=¸ ¹ ¼ ºu¯ T =  ¯  Ë! ¶n½mÁ(' Ä8µ Á ¸=Ê}¹ À ÇÈ ¼ ºRº)¸ Á+* -  6-, .®&.ºE¸ ¾¿¼6ÁW½ #¸=Ê¸ µtÁ Â¼!¾q¼0/L¾¿Á º ¼nÁW½m¶6µ % e¢d  r21 ·R¶6µ Ç ½GÁW½m¶6µtµ ¸ ¾m¾ ¸43Ê¸ µtÁ Â¼¡¾ È ³¸5# ³¸ µ ¸=Ê¸ µtÁ  ' 1 .®&. ¾¿¼ÀÄÅ½mÁ ¸  Í76 t×Í76¢¸ ÀÁN½Gµ Ç ³¸X¹k¸ µ Ç ¼6µtÁ ¸%Ç Ä®·R¶6Ä ¹ ¾ ¸  Í76  ' ¢8.#¸ ÁN¼Ê9)¸=Ê¸ ¾¿¶6½	Ä ¸ ¾¿¼ Ê ¼ º ·Æ ¸ ¼6¾ ³¸ ¼nÁW¶6½ ºC¸ ½Gµw½GÁW½m¼6¾ ¸  Íw ¢: ºC¸ Ä #¸ Ë XU8QVZ(;!ª 6 HJZ=<  Ý nRHJ^R=UXPY9ZaQVUXP_(U g OH9TcQVHJPePeH_zmUq_jQSZQSiH_JeUXP)[
0 (<  Í T76  Í 6 ¢ Ý Í 6 ¢9s> 6 Ñ@?BA  ² 0 (<  Í T ? ®Í ? ¢ Ý Í ? ¢:s> 6 Ñ@?BA  3 P g HJI[ g dX^[PqZdX^eH Ý¥ Í ? ¢9s > 6 Ñ@?BA H_aZ % CI/H_a^ g [8bRTVHHJZdX^eHC<  ÍwT ?  Í ? ¢PeHnOHJmHJPnwdX^eHnRH_ ¯%Î¢EÎ D? f8T  QSPn2OHJmHJPne[8PY9HnRH_  ¯e¢2PeUX^_nRUXPePeH
 	
   
  
  !"
 #$
%&')(*%
$"
 #
0 +<  Íwa 6 Í76e¢ Ý¥ Í 6e¢:s5> 6 Ñ@?BA  ² 0  <  Íta ? ÌÍ ? ¢¢ 0  Ý Í ? ¢:s> 6 Ñ ?4A ² 0  <  Íte¢¢ 0  Ý Í76 ¢:s > 6 Ñ@?BA  
HJZnRUXPY  Í76 t Í76 ¢ [I §HJI/HTVU8Qdi^eHÍwHJZ(H_aZ#QVPnOHJmHJPne[8PqZ,nR^)Y9UX^emRTVH  Í76  ' ¢:
H1Z E OHJU gFHJI/HnRUiPeP[8PqZ$T][n2OHY9UiI/mUq_jQSZQSUiP)nRHª«QVHJPeH g¬­ UimRH_aZ[TVU g _ 9     	C "! ¶n½mÁ ¯ ÄÅµ ¸$# ¼ º ½m¼8»¾ ¸ ¼6¾ ³¸ ¼6ÁW¶n½ ºC¸ Ë :r¶6Ä º ÁW¶6ÄÅÁ # . Á ¸ ¾7	=Ä ¸ $ # $ 1 s . ½G¾ ¸ ½ ÀÁ ¸LÇ6¸ Ä  ¶6µw·ÁW½m¶6µÕÀ%@  #  c¢.3% â  #  c¢0# ³¸=º ½ /r¼6µtÁsX
s
s} # 0K á â  ¢ ²%@  # *( ¢ % â  # *( ¢R xR¢
Le	 ¼  ¶nµw·=ÁW½G¶6µ % â  #  c¢¸ ÀÁ»U¶ º µ ³¸¸ ¼6½GµoÀ½-	=Ä ¸ À¶6µ×½mµ #=¸º À ¸Ç ¼nµoÀ¾ ¸,Ç6¸=Ê ½ 3Z¹ ¾¿¼6µ  , (  rÅ 1 ¾¿¼ ¶6µt·=ÁW½G¶6µ %f  #  S¢#¸ ÀÁL»U¶ º µ ³¸=¸ ¼6½GµoÀ½8	Ä ¸ À¶6µ!½mµ #=¸=º À ¸Ç ¼6µÕÀ¾ ¸-Çn¸=Ê ½ 3 ¹ ¾¿¼6µ  , (   rk%¸ Á
TcQSI
  ! %@  # ( ¢y² s6
yµ ¸ Á ¸ ¾G¾ ¸-Ç ³¸ ·;¶ Ê}¹ ¶TÀ½mÁW½G¶6µ ¸ ÀÁhÄÅµw½ 	=Ä ¸ Ë
(UX^_Y9UiP_Q6nOH g UXP_^eP«ZHJI/m_n[ gg8§HJZ '  ZH9TdX^eH'r  UX^r â ¢:'bRQVHJP n2OH9¦PRQ_a^ g T6[C¦eTVZ g [ZaQVUXP % 
Y9UXP_aZ g ^RQVZH _a^ g T][ _a^RQVZH!¯ © '(UX^_[TcTSUiP_n2OHY9UXI/mUR_aH g T6[CI[ g Y E H)[TJOH[8ZU8Q g H F[Cm[ g ZaQ g nRH Y9HZHJI/m_
n[ gg\§HJZ92UXP_Q6nOH g UiP_'T6[/_ROH g QVHzWOHJP#OH g [8Z g Q6Y9H[i__aUeYQ OHJH F["T6[Z g [8P_=U g IwOHJH$nRH [8mRT6[XY9HÆnRHzT6[niQ6_aZ g QVbe^eZaQVUXPÍw3PeUX^_[XUiP_
0 < != Ñ m #  áTâ > ² 0 < != Ñ m   #táTâ    > ² ssL# 0K á â  ¢  sr¢
(UX^_n2OHY9UXI/mUq_aUXP_±TVHm g HJI}QSH g ZH g IKHnRHzT aOHdi^[8ZaQVUXP©srHJP
0 < != Ñ m #  áTâ > ² 0 < 6 â = Ñ m #  á2â5 > ¦ 0 < != Ñ 6 #  á2â5 >  sXs¢
OHJZ9[8PqZ'HJPRZHJPnR^dX^eH,_a^ g T¤HJP_aHJIbRTVH  ' ² .®T6[1m g HJIQ FH g H_aUXIKI/HH_aZÏ ! Ñ m HJZ'T6[nRHJ^RRQ FHJI/HzH_aZiQ6nRH
HJZOHJWq[TVH F[ zOH g UeG[/nRH g PRQVH g ZH g I/HnRH"T aOHdi^[8ZaQVUXP©sXszmHJ^eZ §HJZ g H g OHOHY g QSZY9UXIKI/H
0 < != Ñ 6 #  á â  > ² 0 < != Ñ m # 6nw á â n  > ² 0 < # 6 á â != Ñ m #  á â  n  â  >  sL¢
H"TSHJIKI/HszPeUX^_niQVZdi^eHÍ 6 t¡Í 6[1T6[I §HJIKHTVU8Qdi^eHÍw/HJZ(H_aZ2QSPn2OHJmHJPne[8PRZ,nRHÍ76HJZnRH ' H
I/HJIb g HnRHn g U8QVZHÆnRH/sLH_aZnRUXPY OHJWq[T F[
0  # 6 á2â   0 < != Ñ m #  áTâ > ² 0  # 6 á2â    ss # 0K á â   ¢ 
(UX^_mUX^eXUXP_(nRUXPY g OHOHY g Q g Hsr/_aUX^_ T][}=U g I/H
s
s # 0K á â  ¢   s 0  # 6 áTâ   ² 0 < 6 â = Ñ m #  á2â5 >  sp¢
(UX^_[XUiP_ nRUiPY8eHJP)m g HJP[PqZ ' ²r â eZHJI/m_n[8ZZH9QVPqZHnR^CnRHJIQ ¬ mRT6[8P©n¤U g nRUXPeP#OHJH_2P OHJWq[8ZQSiH_J
s
s # 0K á â   ¢ ² 0 Ï  å â  Ñ m #  á â s} 0  #  å á â å   sJ{ ¢
$  	
   
  
  !"
 #$
%&')(*%
$"

(UXZUXP_ % â  # *( ¢g² ss 0 #  å á â å   s  ¢
UXIKI/HÍ$ å ¡r}HJZ $ # $ 1 sX_a^ g , (  r ePeUX^_[XUXP_
0 #  åwá â å  1 $ # $ 
HJZnRUXPY
s $ # $  $ sL 0  #  å á â  å  $  s¦ $ # $ 3
nRUXPY % â HJZz_aUXPQVPqiH g _aH_aUXPRZbU g P#OHJH_(_a^ g  , (  rÅR(UXZUXP_ F[}m g OH_aHJPRZ
%@  # ( ¢g² 0   =
mÖo   å #  á â   s !¢
(UX^_nRHJiUXP_#I/UXPRZ g H g di^eH %  mUq__ FHnRH[8^__jQGTVH_m g Uim g Q OHJZeOH_OHJPeUiPYOHJH_ne[8P_ TSH1Z E OHJU g FHJI/HzLe
(UX^_#[TcTSUiP_#^eZaQcTcQ]_H g}F[1Y9HJZZH(¦P^eP [ g WX^eI/HJPRZm g UXb[bRQTcQ6_aZH1HJP _^RQS8[8PRZHJiHJ^ @ LiLQBHJZ l UXbH g Z @ L8{B
f UX^ g ¢ 1 r â RPeUX^_[XUiP_Í@Û«r  =  Íw â   ÍwÛ r3PeUX^_(mUX^eXUiP_nRUXPY OHY g Q g H%@  # ( ¢y² =  m 0  #  á2â 5s >  m;: :   å q:   m A  ¬ [8m gFH_KT QVPnOHJmHJPne[8PY9H nRH_¯ © 2TVH iHY9ZHJ^ g© ¯ = ¯ ¤= =  ¯  ¢[ I §HJI/H TVU8Q/dX^eH  ¯ o ¯  â T = ¯%¢y3wnRUXPY  Íw  s >  m;: :   å |:   m A ¢HJZ  Íw  s >      å :      å ;: :   m A ¢UXPRZ[8^__QI §HJI/H,TVU8QÒPmHJ^eZ,nRUXPYCOHY g Q g HzT6[1=UXPY9ZaQVUXP%fwY9UiI/I/H%f  # *( ¢g² =  m 0 #  áTâs >      å :      å ;: :   m A   s8yi¢
(UXZUXP_)r  TVHm g HJI}QSH g ZHJI/m_j g HY9U g n  HJPÆY9UXP_jQ]n2OH g [8PRZG^ePeH/OHY E H9TcTVHY g U8Q6__[PqZHnRH±T6[I[ g Y E H[\T OH[8ZU8Q g H
 Íw ¢¢y3Y8¤H_Z[8^__QTSH(ZHJI/m_n [8ZZH9QVPRZHnR^ nRHJIQ ¬ mRT6[8P_aZ g Q6Y9ZHJIKHJPqZ2mUq_QVZaQcXme^RQ6_di^eHT6[1\[\TSHJ^ g [8ZZH9QVPRZH
H_aZ_Z g Q6Y9ZHJI/HJPRZmRTV^_zW g [8PnRHdi^eHzT6[/8[TVHJ^ g r F[1T¤U g QVW8QVPeHXUX^_([iUXP_
r  ²wQVPR  Û rnÍfÎÛ«rÅN²wQVPR  Û r6Í@ÎNÛ×ÍfÎ â   =  Í@ÎNÛ×Íf  ÍfÎNÛ rÅÅ
H_1ZH g IKH_,nRHT6[)_aUXIKI/H1QSPR¦PRQVH)nRHTaOHdX^[ZaQVUXPws8y/\[TVHJPRZsmUX^ g ¢®²%rHJZÆrmUX^ g ¢ 17r  G(UX^_
mUi^eXUXP_znRUXPY)OHY g Q g H
%f  # *( ¢h² s¦ 0   #  n á â   n =   n #  â  n á â 5nâ@  n  s> 5    å |:     å ;: :  m A   s E ¢
G[_aUXIKI/Hne[8P_T aOHdi^[8ZaQVUXP)s E mU g ZHz_a^ g ZUX^_ TVH_±QSP_Z:[8PRZ:_ g HY9U g ne_nRH(T6[I[ g Y E H[T OH[8ZU8Q g H  Í a  n Í$ n 3R¢ rR¢y3 n[8^eZ g H/m[ g ZTVH_1QVP_aZ:[8PRZ:_nRH g HY9U g ne_nRHKT][ I[ g Y E H[TJOH[ZU8Q g H  Í a  n ×Í$ n ¢_aUiPqZ
Y9HJ^R)nRHT6[,I[ g Y E H[TJOH[8ZU8Q g H  Íw ¢±[m g FH_ T QVP_aZ:[PqZr  UXI/I/H(m[ g n2OH9¦PRQSZQSUiP nRH r  Xm g HJIQVH g ZHJI/m_
g HY9U g n)_aZ g Q]Y9ZHJI/HJPqZ(mUq_QVZaQcePeUX^_z[XUXP_  ÍwÛ×Í$ n  1  Ít%Û×Í ©  i 5 1 r  qePeUX^_[XUiP_
s >    n :     å : 5    å ;: :  m A² s >    n :     å  :     å D: : 5    n A s >    n :     n å  : 5    n å  : : 5 m A² s >    n :      å :      å ;: :     n A² s >    n :   â   n	   å  â@  n :   â@  n
   å  â   n : :   â@  n
m A 
 	
   
  
  !"
 #$
%&')(*%
$"
 %
H
TSHJIKI/H sPeUi^_/niQVZdX^eH
T6[ TVU8QnRH,Íw Í$ n H_aZQ6nRHJPRZaQ6dX^eH F[©Y9H9TcTSH©nRH,Í  â  n  ¢   r  ¢:'(UX^_mUi^eXUXP_znRUXPY g OHOHY g Q g H(T  H_am OH g [PY9HnRH,T6[_UXI/I/H,nRH,TaOHdX^[8ZQSUiP©s E _aUX^_2T6[}£U g I/H
0
  =   n #  â  n á â   â   n  s >    n : nâ   n	   å  â   n : 56â   n
   å  â   n : : 56â   n
m A 
² 0   =   n #  â  n á â 56â   n  s>   å  n    å  n å  :   å  n    å  n å  : :   å  n    A  3
m[ g Z g [8P_T6[8ZaQVUXPCnRHzT QVPniQ]Y9H¢ PeUX^_#UXbeZHJPeUiP_[TVU g _
0
  =   n #  â  n á â   â  n  s >      å :      å  : :   m A ² =  m 0 #  á â  s >  m;: :   å  m;: 5 m A  ²%@  # *( ¢R
(UX^_[XUXP_#UibeZHJPq^^ePeH g HJm g OH_aHJPqZ9[8ZaQVUXPnRH %@  # *( ¢[8P[TVUXWi^eH F[/Y9H9TcTSH/nRH% â  # *( ¢:%f  # *( ¢h² s
sL 0 #  n á â  n  ¬ HzI §HJI/Hdi^eH % â  # *( ¢,OHJZ9[QVZ'bU g P#OHJH[QVP_Qdi^eH_aUiPQVPqXH g _aH_^ g , (  r  %@  # ( ¢GH_aZbU g P#OHJHz[QVP_Qdi^eHÆ_aUXPQVPRXH g _aH_a^ g , (   r3 nRHmRTV^_JY9UXIKI/HÍ$ n Û r 
TcQSI
  +! %@  # *( ¢y² s6
(UX^_n2OHJIKUXPqZ g UXP_2HJP [8PePeH9eH  m[ g [8W g [8m E H,kVs8¢AT[8P[\TS`eYQVZeOHnRH% â HJZ'%  emUX^ g $ # $ 1sX(UX^_[XUiP_I/UXPRZ g OH/T¤H9RQ6_aZHJPY9H nRHCnRHJ^R =UXPY9ZaQVUXP_KOH g Qc¦¥[8PqZ}TSH_Y9UiPniQSZQSUiP_CsX'HJZLenRHCPeUXZ g H
Z E OHJU gFHJIKHX = TAPeUX^_ g H_aZH F[I/UiPqZ g H g T¤^ePRQ6YQVZeOHÆnRH,T6[/n2OHY9UXI/mUq_QVZaQVUXPG
XU8QVZÆnRHJ^Rw[8^eZ g H_(=UXPY9ZaQVUXP_  HJZ â OH g Qc¦¥[8PqZ"TVH_,m g UXm g Q OHJZeOH_ 6Ë ¢HJZ 8Ë ¢:GG[ g H9T6[8ZaQVUXP x
PeUX^_nRUXPePeH
s
s # 0/ á â  ¢ ²%@  # ( ¢ % â  # ( ¢g²h  # *( ¢	 â  # *( ¢  UX^
h  # *( ¢%@  # *( ¢ ² % â  # *( ¢ â  # ( ¢  $ # $ 1 s  , ( ²ro sx¢
G[}£UiPY9ZaQVUXP
  ( ¢±n2OH9¦PRQVHm[ g

  ( ¢h² h  # *( ¢%   # *( ¢  , (   r 

  ( ¢h² % â  # *( ¢ â  # *( ¢  , (  r 
H_aZ#[8P[TV`qZQ]di^eH,_a^ g   , ( ²rÅHJZ Y9UXPRZaQVPR^eH_a^ g 3/H9TcTVH,H_aZnRUXPY([8P[TV`qZQ]di^eH,_a^ g ZUi^eZ'HJPqZaQVH gz UXP
n2OHJIKUXPqZ g H g [Y9H_,m g UXm g Q OHJZeOH_$HJP [8PePeH9eH 9wZ E OHJU g FHJI/H,k1¢:AHJZZH,=UXPY9ZaQVUXP©H_ZnRH/mRTV^_,bU g P OHJHXTaOHJZ:[8PRZ
ne[8P_'Y E [XY9^eP/nRH_'nRHJIQ ¬ mRT6[8P_+, 	 ¢ r(HJZ, 	 ¢   r 3PeUX^_A_[XUXP_AnRUXPY2m[ g TSH(Z E OHJU gFHJI/H'nRHQVUX^eXQcTcTVH
di^G¤H9TcTSHH_aZzY9UXP_aZ:[8PRZH 3U g
TcQSI
  +! 
  ( ¢h² TQVI
  +! h  # *( ¢%@  # *( ¢ ² s 
nRUXPY
 sih,²%@# â ²% â HJZPeUXZ g HnOHY9UXI/mUq_QVZaQVUXP H_aZbRQVHJP)^ePRQ6di^eHX
[m  	
   
  
  !"
 #$
%&')(*%
$"

Lep      'r â  "/
 r   GÌÍ$ å   "/
 Í$ n   1UX^_$[Q6_aUXP_zne[8P_Y9HdX^RQ_a^RQVZz^_[8WXHnRH,T6[m g UXm g Q OHJZeOH D [8^eb OH g QVHJPePeH_a^RQV\[8PRZHX  XU8Q g [8PePeH9eHZ E OHJU gFHJIKH{qrR¢ 9   /     ! ¶6½mÁ}Ä8µ ¸ ÀÄ8½GÁ ¸Ç6¸ µw¶ Ê » ºC¸ À º ³¸¸ ¾ À    r2. Á ¸ ¾G¾ ¸ 	=Ä ¸Ï ! Ñ m   Ù  ·;¶6µ #¸=º É ¸¹ ¶6Ä ºr!Ù 1 s . ¼n¾q¶ º À
TcQSI Ù	 s != Ñ m   Ù  ² != Ñ m   ¶ ÂÄ Ï ! Ñ m  ¹o¸ ÄÅÁ )¸ Á ºC¸ /rµt½h¶6Ä½Gµ4/Lµw½WË
(UX^_[TcTVUXP_znOHJI/UXPRZ g H g TVHZ E OHJU gFHJI/H_a^RQV8[8PqZ,Y9UXPY9H g P[PqZ#TVH1ZHJI/m_n[ gg8§HJZr â g H_mGr  ¢:     	C
   ¼  ¶6µw·ÁW½m¶6µÉ ³¸ µ ³¸º ¼6Á º ½G· ¸Ç Ä!Á ¸=Ê}¹ À ÇuÈ ¼ º;º )¸ Á r â ¸ ÀÁ Ç ¶6µtµ ³¸=¸#¹ ¼ º
0  #  å  ² sL©H9em <  != ©ZÑ  # ©5 Øu@ Í ©  rB >  ¸ Á LXr¢
Ø1 rÅâ 1 .w¢h² s À½ ¸ ÁÀ ¸ Ä8¾ ¸=Ê¸ µwÁyÀ½ != ©ZÑ  s 5 Øu@ Í ©  rB@² .  Les¢¼6Ä7	=Ä ¸ ¾y·R¼2À
0K rÅâG¢² H9em < != ©ZÑ  s 5 Øu@ Í © Û rB >  LXL¢¸ Á
s 0 á â  å  ² H9em <  != ©ZÑ  s 5 0 áTâ f 3Í ©  r  > LXp¢
: ºC¸ Ä #¸ ËL P/[8memRTcQ6di^[8PqZ±T¤^ePRQ6YQSZeOHnRH2T6[( [iY9ZU g Q6_[8ZQSUiP}nRH#ª«QVHJPeH g¬­ UXmR[8^R}n2OHY9UXI/mUR_QVZaQVUXP_AUXbeZHJPR^eH_
ne[8P_$TVH_OHdi^[8ZaQVUXP_zy1HJZ E ePeUX^_$UXbeZHJPeUXP_2TVH_znRHJ^RQ6nRHJPqZaQVZeOH_% â  # *( ¢g² ss 0  #  å á â  å  ²
!©ZÑ  H9em Ú # ©5 0 á â  f 3Í ©  r  à  HJZ L8{ ¢
%   # *( ¢y² 0   =
mÖo   å #  áTâ  ²
!©ZÑ  H9em Ú # ©5 0 á2â  f 3Í © Û r  àÌ L  ¢ P g HJI[ g dX^[8PRZdX^eH#  å ²rmUX^ g $ # $ 1 s"HJZKr â ² .  PeUX^_#mUi^eXUXP_ g OH¥OHY g Q g H(TaOHdi^[8ZaQVUXP)L{
s 0 #  åfá â å  ² s 0 #  åfá â  å 3rÅâ 1 .  ² H9em <  != ©ZÑ  # ©5 0 á2â  f 3Í ©  r  > 3 L !¢
 P
 [\Q]_[8PqZ ( ² rKne[8P_L !eeY9UXIKI/H 0  s 3Í © «rR¢h² Ø1 Í ©  r¢:RPeUX^_UibeZHJPeUXP_2TaOHdX^[8ZQSUiP)LXre
f UX^ g $ # $ 1sXHJP©m g HJP[8PRZ,^ePeHn2OHJZH g IQVP[8ZaQVUXP©Y9UXPRXHJP[8bRTVHnR^CTVUXWR[ g QVZ E I/HXPeUX^_zmUX^eXUXP_ OHY g Q g H
TaOHdi^[8ZaQVUXP)L{_aUX^_2T6[1=U g IKH != ©ZÑ  # ©5 0 á â f 3Í ©  r  ²wTVUXW  % â  # *( ¢¢R LRyi¢
 	
   
  
  !"
 #$
%&')(*%
$"
 U
'[P[TV`YQVZeOHÆnRH
% â HJZ %@wHJPRZ g [ §ÓSPeHdX^eH"T6[_qOH g QVHnR^Cm g HJIQVH g ZH g I/HnRH,TaOHdX^[8ZQSUiP LRyÆY9UiPqXH g WXHmUX^ g$ # $ 1 sXe(UX^_#mUX^eXUXP_znRUXPY,[8memRTcQ6dX^eH g T6[Km g UXm g QJOHJZOH,pHJP[Q6_[8PRZ'#² sne[8P_2TaOHdX^[8ZQSUiP)LRyqY9Hdi^RQ
PeUX^_znRUXPePeH,TaOHdX^[ZaQVUXP Lipe
f UX^ g T6[I §HJI/H g [\Q]_UXPGRT6[1TcQVIQVZH/nRH 0/ #  å ¢ _J UXbeZaQVHJPqZ(HJP[Q6_[8PRZ # ² sne[P_2T6[_ROH g QVHnR^I/HJIb g H
n g U8QVZnRHTjOHdi^[8ZaQVUXP©LXre(UX^_zPeUXZUXP_ F[PeUi^eXH[8^ di^eH
#  å ² rmUX^ g r â ²A. GHJZY9UXI/IKHXGn[8^eZ g H
m[ g ZePeUX^_[XUXP_
TcQVI
   0K #  å¢h²%TcQVI   0K #  å)3yrÅâ'1 .w¢
²%TcQVI
  
!= ©ZÑ  Ø1 rÅâ,² 5 ¢ # © ² != ©ZÑ  Ø1 rÅâ ² 5 ¢h² Ø1 rÅâ'1 .w¢ 
PeUX^_"UXbeZHJPeUXP_zdX^eH  Ø1 r â 1 .w¢²%sT_jQHJZ_aHJ^RTVHJI/HJPRZÆ_jQT6[)_UXI/I/H°Ï !  © Ø1 Í ©  r¢H_aZQVPR¦PRQVHX PR¦PGHJP[Q6_[8PRZ ( ² r/ne[8P_ T aOHdi^[8ZaQVUXP)L  RPeUX^_([iUXP_
0
   å â = Ñ  #   ² H9em < != ©ZÑ  # ©5 Øu@ Í © Û rB > 3 L E ¢
I[\Q]_ 0
   å â = Ñ m #  &² !=Î Ñ m Ø1 r â ² ¢ Î â = Ñ m #  ² !=Î Ñ m != Ñ m #  Ø1 r â ² ¢
² != Ñ m !=Î o #  Ø1 rkâ­² ¢² != Ñ m #  Ø1 rÅâÃÛ¢ 
m[ g QVPqZH g XH g _QVUXP)nRH_#nRHJ^R _UXI/I[8ZQSUiP_;3PeUX^_2mUX^eiUXP_#nRUXPY g OHOHY g Q g H#TjOHdi^[8ZaQVUXPL E iHJP^eZaQcTcQ6_[8PRZ#T6[
m g UXm g Q OHJZeOH,p1TVU g _dX^eH#ZHJPnXH g _,sX
TcQSI
  
!= Ñ m #  Ø1 r â Û£¢ ¢² != Ñ m Ø1 r â Û¥¢G¢² 0K r â ¢² H9em < != ©ZÑ  s 5 Ø  Í © Û rR¢ >  LXx¢
pe *h y   GÃ:*  a  *Ì:*   *ou  *
	y* *  ¿ (  *  a    4 *6   u  :* @h   w * 
(UX^_ g HJiHJPeUXP_ F[KT6[)n2OHJI/UXP_aZ g [8ZaQVUXP m g UXm g HJI/HJPRZÆniQVZHnRH_z=U g I^RTVH_n =W8TVH E [ g Z ¬V> [ g TQVPwdX^eHKPeUX^_
OHJPeUiPOvY9UXP_Y9UXI/mRT FHJZHJI/HJPRZ9     	C "! ¶n½mÁÄ8µ ¸ # ¼ º ½m¼8»¾ ¸ ¼n¾ ³¸ ¼6ÁW¶6½ ºC¸¯ Á ¸ ¾G¾ ¸ 	=Ä ¸ 0K ¯ ¢O1 r!¸ Á  Ø1 ¯Û rR¢Û rÅ¸ Á ¯ Ä8µ ¸ÀÄ8½GÁ ¸%Çn¸ # ¼ º ½G¼8»¾ ¸ À¼6¾ ³¸ ¼6ÁW¶6½ ºC¸ À½mµ Ç ³¸C¹o¸ µ Ç ¼6µwÁ ¸ À ¸ Á Ç ½ ÀÁ º ½W»Ä ³¸=¸ À+·;¶ ÊÊ¸¯ Ë ! ¶6½GÁL¾ ¸ ÀÀ¶ ÊÊ¸ À ¹ ¼ º ÁW½ ¸ ¾G¾ ¸ ÀÍfÎ ² Ï Î©ZÑ  ¯%Î,¸ Á Ô  ¢G¢ ¾q¼!À ¸ ·ÁW½m¶nµ Ç6¸C# ¼6¾ ¸ Ä º%Ê ¼  ½ Ê Ä ÊÇ6¸ ¾¿¼ Ê ¼ º ·Æ ¸ ¼6¾ ³¸ ¼6ÁW¶6½ ºE¸  Íwe¢. Á ¸ ¾G¾ ¸ 	=Ä ¸Ô  ¢ ¢² I[\k;Ö © Ö  Öo  Í  ÌÍ ©  Ë
 ¼ 	Ä ¸ Ä ¸°Ç6¸Ç ½ZÀÁ º ½ »Ä8ÁW½G¶6µ Ç6¸NÔ  ¢ ¢¸ ÀÁ Ç ¶6µtµ ³¸=¸}¹ ¼ º ¾¿¼  ¶ º;Ê ÄÅ¾ ¸
f'gÚ Ô  ¢ ¢Û TVUXW  ¢G¢Þ ¦®ßoà
² s¡áãä åÅædç  pXr¢¶ ÂÄ!¾q¼·;¶6µoÀÁW¼6µwÁ ¸ Þ ¸ ÀÁ¾¿¼°À¶n¾qÄÅÁW½G¶6µ ¹ ¶TÀ½mÁW½ #=¸Ç6¸ ¾ È ³¸ 	=ÄÅ¼6ÁW½G¶6µ ¸ µ (
0#@ á   B² s  pes¢
U¤  	
   
  
  !"
 #$
%&')(*%
$"

¸ ÁL¾¿¼·R¶6µÕÀÁW¼nµwÁ ¸K+ ¸ ÀÁ Ç ¶6µtµ ³¸}¹ ¼ º ¾q¼  ¶ ºRÊ ÄÅ¾ ¸
+ ² H9m 8L Ï !Î Ñ  Î  0K á , 3ÍfÎH1«rR¢@¦ f'g9 Í@Î   r¢ Þ 0¡ ¯¡á ,  ¢  pXL¢: ºC¸ Ä #¸ Ë (UX^_#_a^RQVXUXP_2TVH,mRT6[8P)nRHzT6[nOHJI/UXP_Z g [8ZaQVUXPnRUXPeP OH,[8^m[ g [8W g [8m E HÆsiVsXq(UX^_2Z g [\QSZUXP_#ne[8P_
TVHm[ g [8W g [8m E HÆpe]szTVH}YJ[i_U F^!¯ H_aZz^ePeH\[ g Q6[8bRTVH/Y9UXPRZaQVPq^eHXHJZ,ne[8P_$TVHÆm[ g [8W g [m E HÆpeLÆTSH/YJ[X_(U F^!¯
H_aZ^ePeH1\[ g Q][bRTSH/niQ6_Y gFHJZHX(UX^__a^ememUq_aH g UiP_nRHmRTV^_zdX^eH¯ H_aZ F[K_a^ememU g ZY9UXI/m[XY9Z
H_znOH9¦PRQVZaQVUXP_z_aUXPRZY9H9TTVH_,nR^ Z:[8bRTVH[8^ si
peVsi $         
  ,¯   -G 
peVsiVsX " ¼6¾¿·Ä8¾ Ç6¸ ¾¿¼ 	Ä ¸ Ä ¸,Ç6¸!Ç ½ZÀÁ º ½ »Ä8ÁW½G¶6µ Çn¸ ¾¿¼,À¶ ÊÊ-¸+¹ ¼ º ÁW½ ¸ ¾G¾ ¸!ºC¸ ·;¶ ºCÇ $1_h ¢ 'nË UiP_Q6nOH g UXP_TVH
ZHJI/m_n[ gg8§HJZHr  Y9U gg H_amUXPne[8PRZ F[T6[ m g HJIQ FH g H_aUXIKI/H/m[ g ZQSH9TcTVH)_aZ g Q]Y9ZHJI/HJPqZ1mUq_jQSZQSiHXnRH\[\TSHJ^ g
}  ² Í  n dX^RQAH_aZ^ePeH\[ g Q][bRTSH[T OH[8ZU8Q g H F[/n2OH9[8^eZnRH"TVU8Q  	 n _h ¢h² Ø1 r1 }   h ¢:G[}Z g [8P_amU ¬
_QVZaQVUXPCnRH,TaOHdi^[8ZaQVUXP)LipÆnR^CYJ[X_r â [^)YJ[X_r  PeUX^_(nRUXPePeH
sL 0  á  	 n 3yr  1 .  ² H9m <  != ©ZÑ  s 5 0  á  f 3Í © Û r  >  pXp¢
di^eHPeUX^_#mUX^eXUXP_ g OH¥OHY g Q g H
sL 0  á  	 n  ² H9em <  != ©ZÑ  s 5   0K á  f ¢ 0  á  f 3Í ©  r   >
² H9em <  != ©ZÑ  s 5  0    © > H9em < != ©ZÑ  s 5 0  á  f 3Í ©  r  >
²  s 0K á   ¢  H9m < != ©ZÑ  s 5 0 á  f 3Í ©  r  > 
 p8{ ¢
 PY E U8Q6_Q6__[8PqZ Þ ZH9T¥di^eH 0K á ,  ¢h² sX8PeUX^_±UXbeZHJPeUXP_2[8^__Q 0K á , 	 n 3r  1 .w¢² sXX(UX^_±I/UXPRZ g UXP_
ne[8P_$TVH,TVHJI/I/H_a^RQV\[8PRZdi^G QcTH9RQ6_aZHZUX^8hjUi^ g _2^eP)ZH9T Þ      "! ¶6½mÁuÄ8µ ¸ # ¼ º ½m¼Å»¾ ¸ ¼6¾ ³¸ ¼6ÁW¶n½ ºC¸¯ Á ¸ ¾G¾ ¸ 	Ä ¸ 0K ¯ ¢O1«r¸ Á  Ø1 ¯Û rR¢Û«rÅ&1 ¼n¾q¶ º À½G¾ ¸  ½ZÀÁ ¸ÄÅµ º ³¸¸ ¾ Þ Á ¸ ¾	=Ä ¸ 0K á , ×² s8¢ Ë: ºC¸ Ä #¸ Ë UXP_jQ]n2OH g UXP_$T6[=UXPY9ZaQVUXP	  ¢}² 0/ á  ¢:Ui^_[XUXP_
  rR¢L²%s1HJZ  rR¢L² 0K ¯ ¢41 r3©nRH
mRTV^_J  Ø1 ¯ Û r¢Û rÅzQVI/mRTcQ]di^eH/dX^G QTGH9RQ6_aZH#HJZ ' mUq_QVZaQc_ZH9T]_#di^eH  Ø1 ¯Û9¢LÛ ' R(UX^_#[XUXP_
[TVU g _
0K á  ¢Û 0K á  3U¯ Û ¢Û£á  Ø1 ¯Û9¢h²×á  ' - . di^[8Pn j-/. 3
Y9HYQ'HJPqZ g [ §ÓVPeH,m[ g Y9UXPRZaQVPq^RQVZeOHÆdi^G QcTH9RQ]_ZHLª @ r  .'BZH9T'dX^eH  ¢² sX
 P
 [\Q]_[8PqZ ( ² rKne[8P_2TaOHdi^[8ZaQVUXP)pipeRPeUX^_#UXbeZHJPeUiP_^ePeH1XH g _QVUXPmRTV^_$¦PeHÆnRHÆL s
s Ø1 r  1 .w¢h² s  	 n  .w¢² H9em < != ©ZÑ   s 5 Ø1 Í © Û rR¢ > p  ¢
(UX^_'Y9UXP_Q6n2OH g UXP_ F[zm g OH_HJPqZATVH g HY9U g n[8b_aU8TV^  nRH#T6[,I[ g Y E H#[T OH[8ZUQ g H$_^ g@ r  .'BenRHniQ6_aZ g QVbe^eZaQVUXP
1_h ¢h² Ø1   h ¢:e(UX^_[XUXP_ T aOHdi^[8ZaQVUXPnRHÆY9UXPRXU8TV^eZaQVUXPØ1   h ¢² Ø1 r  ² .w¢u¦ km Ø1  8  n : ! < 1 h ,¢ Ø1 }  ²£¢ Ø1 r  1 .w¢6² Ø1 r  ² .w¢u¦  km Ø1  8  n : ! < 1 h ,¢ Ø1 }  ²£¢6 
 p !¢
 	
   
  
  !"
 #$
%&')(*%
$"
   
U F^  8  n : ! < g HJm g OH_aHJPRZHzTVH g HY9U g n)[b_aU8TV^ nRH1T6[/I[ g Y E HÆ[TJOH[ZU8Q g HY9UXI/IKHJPOvYJ[8PqZzHJP r  3T6[nRHJ^RRQ FHJI/H
OHdi^[8ZaQVUXP)_ ¤UXbeZaQVHJPRZm[ g T Q6nRHJPRZaQVZOH/s > 	 n m A ² s >  n  ! A 
(UX^_#mUi^eXUXP_OHY g Q g H,TaOHdX^[8ZQSUiP)p !Y9UXI/I/H
1_h ¢h² s  	 n  .w¢¦  km 1[h ,¢  	 n  ¢  pRyi¢
I[Q6_2ne[8P_Y9HJZZHOHdX^[ZaQVUXP1T][,niQ6_aZ g QVbe^eZaQVUXP   	 n H_aZ'^ePeHniQ6_aZ g QSbe^eZQSUiP F[,nOH9[8^eZ   	 n  .w¢1 s8¢:8(UX^_
[TcTVUXP_$ [Q g H"T6[/_a^eb_aZaQVZ^eZQSUiP 1_h ¢h² s K_h ¢Eá â, k 3)Y9HYQPeUi^_nRUXPePeH
sr _h ¢Eá â , k ² s  	 n  .w¢¦  km  s _h ,¢Cá â,  k â      	 n  ¢  p E ¢
UX^
_h ¢h²   	 n  .w¢ 
	 n _h ¢¢Eá , k ¦  km K_h ,¢Eá ,    	 n  ¢y3 pXx¢
ne[8P_Y9HJZZH nRH g PRQ FH g H OHdX^[ZaQVUXPG'T6[ niQ6_aZ g QVbe^eZaQVUXP 	 n  ¢!² á ,    	 n  ¢ÆH_aZ^ePeH©niQ6_aZ g QVbe^eZaQVUXP _[8P_
n2OH9[8^eZ   	 n  .w¢°² 0K á , 	 n ¢%² s8¢3 PeUi^_mUX^eiUXP_/nRUXPY^eZaQcTcQ6_aH g TVH_Z E OHJU gFHJIKH__aZ:[Pne[ g nwnRHT6[
Z E OHJU g QVH nR^ g HJPeUX^eXH9TcTVHJI/HJPqZHZ E OHJU gFHJI/H/nR^ g HJPeUX^eiH9TTVHJI/HJPRZ/H_aZ^ePeH)Y9UXP_ROHdi^eHJPY9H)nR^ Z E OHJU gFHJI/H
nRH±T6[XY #H9TcT  XU8Q g GeH9TcTVH g@ xDBAUX^ ¬ ^ gg HJZZ @FE BAmUX^ g Y9H_,nRHJ^R©Z E OHJU gFHJIKH_9¢y3)Y9H_,nRHJ^RCZ E OHJU gFHJI/H_#UiPqZ
^ePeH1£U g I^RT][ZaQVUXPPeUXP n2OHJW'OHJP#OH g OHJHzdX^[8Pn T6[niQ6_aZ g QSbe^eZQSUiP _a^ g T6[Xdi^eH9TcTSHKH_aZY9UiP_aZ g ^RQVZH"TSHm g UeY9H__a^_znRH
g HJPeUX^eiH9TTVHJI/HJPRZ © Û r  ² Ï ©ZÑ   © H_aZ_[8P_(nOH9[8^eZ   Ø1  © ¢41 .®² s8¢:
H1Z E OHJU gFHJI/HnR^ g HJPeUX^eXH9TcTVHJI/HJPRZ_ jOHJPeUXPY9HY9UiI/I/H_a^RQVZ9     	C	 "! ¶n½mÁ  ¾¿¼  ¶nµw·=ÁW½G¶6µ Ç6¸º ³¸X¹ ¼ º ÁW½GÁW½m¶6µ ÇÈ Ä8µ ¸# ¼ º ½G¼8»¾ ¸ ¼6¾ ³¸ ¼6ÁW¶6½ ºC¸L¹ ¶TÀ½GÁW½ #=¸NÇ6¸Ê ¶
 ¸ µwµ ¸ Ë! Ä ¹6¹ ¶TÀ¶nµoÀ 	=Ä ¸ À¶6½GÁÄÅµ ¸  ¶6µt·=ÁW½G¶6µ Ç ½ ºC¸ ·=Á ¸Ê-¸ µwÁ %#½ ¸=Ê ¼6µtµ,½mµtÁ ³¸ É º ¼8»¾ ¸¸ Á+	Ä ¸ ¾¿¼  ¶nµw·=ÁW½G¶6µ 
 À¶6½GÁ¾¿¼À¶6¾¿Ä8ÁW½G¶6µ Ç6¸ ¾ È ³¸ 	=ÄÅ¼6ÁW½G¶6µ Ç Ä ºC¸ µw¶6Ä #=¸ ¾m¾ ¸=Ê¸ µwÁ

  ¢h²  ¢¦  m 
  g¡ß¢   1 ß ¢R {qr¢! ½  µ È ¸ ÀÁ ¹ ¼TÀ¼ º ½GÁGÆ Ê ³¸ ÁW½ 	=Ä ¸4. ¼n¾q¶ º À
TQVI
  ! 
  ¢h² s 
!
m 
 ß ¢8ß  À½ '1 .£
(UX^_n2OHJI/UXPRZ g UXP_2HJPC[8PePeH9H  m[ g [W g [8m E H(¢dX^eHX_jQ]¯ H_aZ[b_aU8TV^eI/HJPRZY9UXPRZaQVPR^eHHJZ F[/_a^ememU g Z
Y9UXI/m[iY9ZT6[=UXPY9ZaQVUXP   	 n  .w¢  	 n _h ¢¢Eá , k H_aZniQ g HY9ZHJI/HJPRZ l QSHJI[8PeP©QVPRZeOHJW g [8bRTVH  m[ g [8W g [8m E H
zVs8¢:eH1Z E OHJU g FHJI/H"yq[8memRTcQ6dX^#OH F[1TaOHdX^[ZaQVUXP)pXxeRPeUX^_nRUiPePeHÆnRUXPY 9
TcQSIk  ! K_h ¢h² TcQVIk  ! á , k  sL 1_h ¢¢y²
 !m á , k   	 n  .w¢g  	 nG[h ¢¢  h
 !m h  	 n _h ¢ ² *}T {s¢
' QVPRZeOHJW g [8ZaQVUXPCm[ g m[ g ZaQVHnR^©PR^eI¡OH g [ZHJ^ g nRH}T][ nRH g PRQ FH g HKH9m g H__QVUXP©PeUX^_1nRUXPePeH 
,
 s 
	 n  .w¢¢y3
TVHÆn2OHJPeUXIQVP[8ZHJ^ g _ jOHY g QVZ
 !m h  	 n _h ¢h²  !m h á, k   	 n _h ¢h² 0K }  á, 	 n 3r  1 .w¢HJZenRUXPY
*}² s  	 n  .w¢Þ 0K }  á , 	 n 3yr  1 .w¢  HJZ 1_h ¢ -s *}Rá2â , k  {qL¢
(UX^_mUi^eXUXP_YJ[T6Y9^RTVH g TVH n2OHJPeUXIQVP[8ZHJ^ g HJP n2OH g QV\[8PRZHJP ( TVHm g HJIQVH g HJZTVH)nRH g PRQVH g ZH g I/HnRH
TaOHdi^[8ZaQVUXPp8{qY9H,di^RQ¥H_aZ±TQ6YQVZHY9UXIKmeZHZHJPq^nRH(T[8P[TV`eYQVZOHnRH(T6["£UXPY9ZQSUiP_ %  ne[8P_±T6[" [XY9ZU g Q6_[8ZaQVUXP
   	
   
  
  !"
 #$
%&')(*%
$"

nRHª«QSHJPeH g¬­ UXmRHJZHJP[Q6_[8PRZ ( ² Þ Y9HÆdi^RQ[8PePR^RTVH1TSH1ZH g I/HY9UXPRZHJP[8PRZ  s 0K á   ¢¢:HYQAPeUX^_
nRUXPePeH
0K }  á , 	 n ¢² 0K ¯¡á,  ¢qH9em < != ©ZÑ  s 5 0  á,5 f 3Í ©  r  >  {qp¢
peVsiLe " ¼6¾¿·Ä8¾ Ç6¸ ¾q¼	=Ä ¸ Ä ¸,Ç6¸Ç ½ZÀÁ º ½W»ÄÅÁW½G¶6µ Ç6¸ ¾q¼ # ¼ º ½m¼Å»¾ ¸t  .Ê ¼  ½ Ê Ä ÊÇ6¸ ¾¿¼ Ê ¼ º ·Æ ¸ ¼n¾ ³¸ ¼6ÁW¶6½ ºC¸¼ # ¼6µwÁ¾ ¸#¹fºC¸=Ê ½ ¸=º¹ ¼TÀ;À¼É ¸Ç ¼6µoÀN¾ ¸Ç6¸Ê ½ 3Z¹ ¾q¼nµµ ³¸ É6¼6ÁW½  Ë (UX^_#_a^RQVXUXP_ F[1PeUX^eXH[^=W8TVH E [ g Z @ spQBq(UX^_
Y9UXP_Q6n2OH g UXP_ T6[z\[ g Q][bRTSHJt ²tY9U gg H_amUiPne[8PqZ'[8^I[RQVI^eI%[8ZZH9QVPRZm[ g T6[zI[ g Y E H[T OH[8ZU8Q g H [\[PqZ
n[8ZZH9QVPn g HmUX^ g T6[/m g HJIQ FH g Hz=U8Q6_2TVHÆnRHJIQ ¬ mRT6[8P©n¤U g nRUXPeP OHJH_#P#OHJWq[8ZaQVXH_ nRHniQ6_aZ g QVbe^eZaQVUXP't _h ¢
XU8QVZzTVHZHJI/m_zn[ gg8§HJZ ¨ k² ¨ 8 m : k[< ²QVPR 5 3Í © ª @ r  h BWRdi^RQ'H_aZTVHZHJI/m_znRHÆ_U g ZaQVHÆnRH1T QVPRZH g \[\TTVH
@ r  h B
(UX^_ g HJI[ g dX^eUXP_zdi^eH_Q4t 1 h Y9UXI/I/H{tH_aZzTVHI[RQVI^eI [8ZZH9QVPRZ[\[PqZ(TVH/m g HJIQVH g m[i__[8WXH
ne[8P_"TVH)nRHJIQ ¬ mRT6[8P P#OHJWq[8ZaQcT6[C_aU g ZaQVHnRH/T QVPRZH g 8[TcTSH @ r  h B_aHK[QVZÆm[ g ^ePeH\[\TSHJ^ g P OHJWq[8ZQSiH  ²Í   1 rR¢9eHJZPeUX^_#PeUiZH g UXP_ â
 k  ² s > Ök A Í   HJZ  â k   ¢h² Ø1 Í   Ì  t  h ¢
(UX^_n2OHY9UXI/mUq_aUXP_2TVH_(m g UXb[8bRQcTcQVZeOH_z_a^RQV\[PqZ,dX^eH"TVH g HY9U g n t H_Z_a^em#OH g QVHJ^ g UX^
QSPR8OH g QSHJ^ g/F[ h (UX^_
OHY g QSiUXP_nRUXPY Ø1 Í  Û h ¢h² Ø1 Í  Û h  t   h ¢u¦ Ø1 Í  Û h  t71 h ¢y3 {X{ ¢
n[8^eZ g H#m[ g Z TVH_AQVP OHJWq[\TQVZeOH_ t 1 h ×Í  QVPniQ]di^eHJPRZ$di^eH#TVH g HY9U g n[8b_aU8TV^[(TcQVHJ^ [m g FH_ TVHZHJI/m_ ¨ k3(QcT
H_aZOHdi^RQV\[TVHJPRZnRHniQ g Hdi^eHzTSH g HY9U g n[8b_aU8TV^)nRHzT6[1I[ g Y E H[\T OH[8ZU8Q g Hzm[ g Z9[8PqZ#nRHzT¤U g QVW8QVPeH,\[^eZ h RUX^
di^eHzTSH g HY9U g n[8b_aUTS^CnRHzT6[I[ g Y E H,[T OH[8ZUQ g Hm[ g Z:[8PRZ nR^ZHJI/m_ ¨ k,HJZnR^mU8QVPqZzn[8b_YQ6__aH,P#OHJWq[8ZaQVXH,\[^eZ h Ì:  P [memRTQ6di^[8PRZ F[
PeUX^eXH[8^ TVH/TVHJI/IKH sXAY9HYQ$_JaOHY g QVZ_aUX^_"T6[=U g IKHnRH/TaOHdX^[ZaQVUXP nRH
Y9UXPRXU8TV^eZaQVUXP Ø1 Í  Û h   â
 k  ²£  t71 h ¢h² Ø1 Í  8    : ! < Û h ,   â k  ²¥  t 1 h ¢¢² Ø1 Í  8    : ! < Û h ,¢ Ø1  â k  ²¥  t 1 h ¢3
(UX^_[XUiP_ n [8^eZ g H,m[ g Z t Û h 1Í  Û h   HJZnRUiPY Ø1 Í  Û h  t Û h ¢h² Ø1 t Û h ¢3
PeUX^_(mUX^eiUXP_nRUXPY g OH¥OHY g Q g H(TaOHdi^[8ZaQVUXP{X{RHJP ^eZaQcTQ6_[PqZ(TVH,TVHJI/I/H/s g OHJmRTcQ6dX^eH_(m g UXb[bRQTcQ6_aZH_ ¢ mUX^ g
T6[niQ6_aZ g QVbe^eZaQVUXP©nRHÍ  8    : ! < _UX^_2T6[=U g IKH
Ø1 Í  Û h ¢² Ø1 t Û h ¢¦  m åâ ! Ø1 Í  Û h ,¢   Ø1 Í   1   t 1 h ¢  {  ¢
UX^ HJPY9U g HX_aUi^_2T6[1£U g I/HX
sr 1_h ¢h² sL t [h ¢@¦ m åâ !  sL 1_h ¡¢¢  â k   ¢R { !¢ ^[8Pn h -/. PeUX^_'[XUXP_   â
 k 
 ¢ - } â  ¢:m g H_di^eH_ §^ g HJI/HJPRZ8[XHY } â T][z8[TVHJ^ g nRH2T6[zI[ g Y E H
[TJOH[ZU8Q g HTVU g _1nR^©m g HJIQVH g1g HY9U g nCP#OHJWq[8ZaQc  T6[)_aU g ZaQVHnRHT QVPqZH g \[TcTVH)nRH_,U g nRUXPeP#OHJH_ @ r  h B'_aH1 [\QSZ[8^
mUQSPRZÆn [8b_YQ6__aH{r â ¢y3 Y9HYQ n2OHY9UX^RTVH/nR^)[QVZ,dX^eH Ì² 0K ¯ ¢41 r HJZ,dX^eHXm[ g Y9UXP_ROHdi^eHJPqZm g H_di^eH
_ §^ g HJIKHJPqZt 1 .  P m g HJP[8PRZ#T6[1TcQVIQVZH F[1T QVPR¦PRQ PeUi^_#mUX^eiUXP_OHY g Q g HzT aOHdi^[8ZaQVUXP{ !/Y9UiI/I/H
TQVIk  !  sL 1[h ¢¢y² TcQVIk  !  sL t _h ¢¢@¦ TcQVIk  !
  m åâ !  sL 1_h ¡¢¢} â  ¢
	 3
 	
   
  
  !"
 #$
%&')(*%
$"
  
HJP)I^RTVZaQVmRTcQ6[8PqZ,m[ g á , h RHJZHJP)^eZQTcQ6_[8PRZ(TSH" [\QSZ  OHdi^[8ZaQVUXP{s¢±di^eH
TcQVIk  !  s 1_h ¢¢Eá , k ² TcQVIk  !  s 1_h ,¢¢Eá,  k â  ² * 
PeUX^_(UXbeZHJPeUXP_ F[1T6[1TcQSI}QSZH
*}² TcQVIk  !  s't [h ¢¢Cá , k ¦ 
m å
â ! *;á ,  } â  ¢ Y9HÆdi^RQnRUXPePeH"T6[/dX^eHJ^eHnRHÆniQ6_aZ g QSbe^eZQSUiP nRHCtK
TcQVIk  !  sr t _h ¢¢y² *  s 0K á , 	 å ¢¢CáTâ, k ² *¤Rá2â, k  {eyi¢
peVsipe  Ä ¸ Ä ¸ÃÇ6¸ÌÇ ½ ÀÁ º ½W»ÄÅÁW½m¶6µ Ç6¸­Ô  ¢ ¢ Ë HCTVHJI/I/H s PeUX^_
mH g I/HJZ)n [ g I/H g di^eHCTVH_I[ g Y E H_
[TJOH[ZU8Q g H_AY9UXI/I/HJPOvYJ[8PRZ'[8m gFH_ TVH_ QVP_aZ:[8PRZ:_AnjOHY E H9TcTSHznRH g HY9U g ne_ P OHJWq[8ZQ_A_a^YJY9H__Qc_ c © _aUXPRZAZUX^eZH_AnRH_
g OHJmRTQ6di^eH_nRH"T6[I[ g Y E H[TJOH[ZU8Q g H(QSPRQVZaQ6[TVH 3Cm[ g Y9UXP_ROHdi^eHJPRZTVH_ g HY9U g ne_ t  t¤  =  t ©  ='UXbeZHJPR^_
ne[8P_KTVH_QVPRZH g 8[TcTSH_ nRH©ZHJI/m_ @ cm  c @  @ c  c¤ @  =  @ c © â   c © @  =_aUXPRZ/QVPn2OHJmHJPne[8PRZ:_HJZ)niQ6_aZ g QSbe^#OH_Q6nRHJPqZQ]di^eHJI/HJPRZ F[t  ² tKnRUXPRZPeUX^_z[iUXP_#YJ[T6Y9^RT OH,T6[dX^eHJ^eH/nRHniQ6_aZ g QVbe^eZaQVUXP t _h ¢[8^)m[ g [8W g [8m E H
m g OHYOHne[8PRZ2UXP_Q6n2OH g UXP_}TSH_ x m g HJIQ FH g H_/H9Y9^ g _QVUXP_nRH T][ I[ g Y E HC[T OH[8ZUQ g H)nOH9TcQVIQVZOHJH_m[ g TSH_
ZHJI/m_Jc © HJZÔ  cw,¢² I[  t  t¤  =  t wNqe(UX^_[XUXP_[\TSU g _
Ø Ú Ô  cw"¢ TVUXW xÞ ¦®ß à ² t Ú TVUXW xÞ ¦®ß à w 3
HJP)^eZQTcQ6_[8PRZ(T][}TcQVIQVZHUXbeZHJPR^eHne[8P_2TaOHdi^[8ZaQVUXP{ yqRPeUX^_UibeZHJPeUXP_
TQVIw  ! Ø Ú Ô  cw¢ TSUiW xÞ ¦ ß à ² TcQVIw  !  s *¤á2â	
 w áTâ, l 
w
² TcQVIw  ! Ú s sx *¤;á â, l à
w ² á â  ä å8ædçt { E ¢
(UX^_[XUiP_YJ[T6Y9^RT OH1T6[di^eHJ^eH/nRHÆniQ6_aZ g QVbe^eZaQVUXP nRH-Ô  ¢ ¢ mUX^ g TVH_zW g [8PnRH_8[TVHJ^ g _N¢,² c w 3 QcT'PeUX^_
g H_aZH F[1T6[YJ[T6Y9^RTVH g mUi^ g ZUX^eZH_ TSH_(W g [PnRH_#\[TVHJ^ g _znRH¢A
(UX^_,^eZaQcTcQ6_aUXP_"TVHZ E OHJU gFHJI/HzTcQVIQVZH)_a^RQV\[8PRZÆnRH}T][
Z E OHJU g QVH}nR^ g HJPeUX^eXH9TcTVHJI/HJPRZ  XU8Q g TVH/Z E OHJU gFHJI/H
p8{/HJPC[8PePeH9eH8¢ 9     	C "! ¶n½mÁ y  g¤  = ÄÅµ ¸ ÀÄ8½GÁ ¸%Çn¸ # ¼ º ½G¼8»¾ ¸ À ¹ ¶TÀ½mÁW½ #=¸ À-½Gµ Ç ³¸X¹k¸ µ Ç ¼6µtÁ ¸ À ¸ Á½ Ç6¸ µtÁW½	Ä ¸Ê¸ µwÁÇ ½ ÀÁ º ½W»Ä ³¸=¸ À .h¸ Á  © ² gu¦X¦  © Ç6¸ ÀÁ ¸=Ê}¹ À Ç6¸ºC¸ µw¶6Ä #=¸ ¾m¾ ¸=Ê¸ µwÁ 1 À¶n½mÁ  ²_a^em  ¢Y3  ®b Ë*¾q¶ º À .À½)0/ g ¢h² ¡ . . 	Ä8¼nµ Ç4-/. . ¶6µ,¼  =j-s  ,¹fºC¸ À 	=Ä ¸ À )Ä ºC¸=Ê¸ µtÁdË
(UX^_,^eZaQcTcQ6_aH g UXP_Y9H/Z E OHJU gFHJI/HÆ[XHY  © ² c © HJP PeUXZ:[8PRZ 0K c © ¢² 0K c ¢² 0K r â ¢² l HJI[ g¬
di^eUXP_di^eH  eVfu² _a^em  ¢Y3   c © N² 5
XU8QVZ x  ²   e  ²  !  U F^#" %$ g HJm g OH_aHJPRZHzT6[m[ g ZaQVHHJPRZaQ FH g HnRH93TVHZ E OHJU gFHJIKH E PeUX^_znRUXPePeH
TcQVIe'&)(  !  e & ( c w ( -s 43 P ZHJP[8PRZ)Y9UXI/meZH nRH PeUXZ g H©nRH g PRQ FH g H g HJI[ g dX^eHXdi^RQPeUX^_)nRUiPePeH  e*&(!² x  #PeUX^_UXbeZHJPeUXP_
TcQVIw (  !ucw (  x  ²+2eHJZnRUXPY8
c-,  .0/¢ ² c w (¢ - x  ¢ ² 
 ! ! - s  m g H_dX^eH_ §^ g HJI/HJPRZedi^[8Pn¢ -/.£ {qx¢
q[XY E [8PRZdX^eH c}²c²r â ePeUX^_(mUX^eiUXP_OHY g Q g HzT aOHdi^[8ZaQVUXP{ E _aUX^_ T][}=U g I/H
TcQSI  ! Ø
  Ô  c-,  .0/ ¢r TSUiW  ! Þ ¦Ãß  ² áTâ  ä å8ædç  r¢
 &  	
   
  
  !"
 #$
%&')(*%
$"

HJZnRUiPY8eHJP)^eZaQcTcQ6_[8PRZ{Rxe
TcQVI  ! Ø Ú Ô  ¢ ¢ TVUXWr¢Þ ¦Ãß à ²×á â 
. ä åÅædç ² á â    å ä å8æiç  s¢ PZHJP[PqZY9UXI/meZH©nR^«[QVZn¤^ePeHCm[ g ZdX^eH }  ² Í  n HJZ } â ²"Í  å #HJZ n[^eZ g HCm[ g ZnRH_OHdi^[8ZaQVUXP_(LXLeeLXpep  R{qLeR{qpeR{eyHJZ  reRPeUX^_z[iUXP_#nRUXPYn2OHJI/UXPRZ g OHne[8P_$TVHÆYJ[X_(Y9UXPqZQSPR^T6[1=U g I^RTVH
s
f'gÚ Ô  ¢ ¢Û TVUXW  ¢G¢Þ ¦®ßoà
² s¡áTâoãä åÅædç 
[XHY Þ _aU8TV^eZaQVUXP mUq_QVZaQVXHnRH,TaOHdX^[8ZQSUiP 0K á(,¢h² sX
+ H_aZnRUXPeP#OH,m[ g
+ ² *¤0K r â ¢ ² *  sL 0K á ,
	 å ¢¢
0K r â ¢ ²  sL  	 n  .w¢¢  sL 0K á ,
	 å ¢¢Þ 0K }  á , 	 n 3yr  1 .w¢ 0K r â ¢ 3
Y9HÆdi^RQPeUX^_(nRUXPePeH,T6[}£U g IÆ^RTVHpXL 
+ ² H9m   L Ï !Î Ñ  Î  0K á ,  3ÍfÎH1«rR¢@¦ f'g9 Í@Î   r¢ Þ 0¡ ¯¡á ,  ¢ 
peL  $     ¥     
  
¯  6  	J ,G[ n2OHJI/UXP_aZ g [8ZaQVUXPwnRHT¤^ePRQ6YQSZeOH©nRHT6[C[XY9ZU g Q]_[8ZaQVUXP nRH
ª«QVHJPeH g¬­ UimR  m[ g [8W g [8m E H)L LR¢:AHJZY9H9TTVH nRH
T Q6nRHJPqZaQVZeOH nRH XmRQVZazJH g LXp©di^RQ,HJP n2OHY9Ui^RTSH
£UiPqZ/^_[8WXH
nRH1T[8P[TV`eYQSZeOH/nRH1T][K=UXPY9ZaQVUXP Ý ( ¢L² 0/ #  n á â n ¢nRH1T6[I[ g Y E H/[T OH[8ZUQ g HÆn QVPY g OHJI/HJPqZ¯w(UX^_
^eZaQcTcQ6_aUXP_zY9UXI/I/H E `RmUiZ E FH_aH_2mUX^ g T6[nOHJI/UXP_Z g [8ZaQVUXPnRHzT  [8P[TV`YQVZeOHnRH Ý ( ¢  XU8Q g [8PePeH9eH,k1¢TVHz[QVZ
di^eH¯ H_aZ F[/_a^ememU g ZY9UXI/m[iY9ZG[nOHJI/UiP_aZ g [8ZQSUiP nRH"T][n2OHY9UiI/mUq_jQSZQSUiP nRHª«QVHJPeH g¬­ UXmRH_aZ,nRUXPY
\[\TQ6nRH/ne[8P_$TVHÆYJ[X_#U F^¯ H_aZ^ePeH1\[ g Q][bRTSH/niQ6_Y gFHJZHX
f UX^ g ^eZaQcTcQ6_aH g TVH©Z E OHJU gFHJI/H)nR^ g HJPeUX^eXH9TcTVHJI/HJPRZ  Z E OHJU gFHJI/HCyX¢/ne[8P_KTVH YJ[X_Y9UXPRZaQVPR^G#PeUX^__a^em ¬
mUR_aUXP_  iU8Q g kzPePeH9H)(¢dX^eHKT6[©niQ6_aZ g QVbe^eZaQVUXPnRH%¯-H_Z}[b_aU8TV^eI/HJPRZ}Y9UiPqZaQVPR^eHX(UX^_nOHJI/UXPRZ g UiP_
ne[8P_ Y9H m[ g [8W g [m E H ^ePeHCXH g _QVUXP niQ6_Y gFHJZH©nR^ Z E OHJU gFHJI/H)nR^ g HJPeUi^eXH9TcTSHJIKHJPqZzdX^RQÆY9UiI/mRT OHJZH g [ T6[
n2OHJIKUXP_aZ g [ZaQVUXP ne[P_#TVHÆYJ[i_n¤^ePI/Uen FH9TVHniQ6_Y g HJZ
(UX^__a^ememUq_aH g UiP_h¯ [ g QSZ E I¡OHJZaQ6di^eHnRHm[X_	zHJZ $ ¯ $ 1  mUX^ g ^eP  mUq_QVZaQc ¬ [8P_'Y9H_'Y9UXPniQVZaQVUXP_J
}  ²Í  n HJZÍ _aUXPRZnRH_8[ g Q6[8bRTVH_[ g QVZ E IwOHJZaQ6di^eH_bU g P OHJH_mUq_QVZaQVXH_nRH)m[X_
R'HJZKPeUX^_/[XUXP_
r{1 }  1  
'aOHdX^[ZaQVUXP)nRHY9UXPRXU8TV^eZaQVUXP p !/_JaOHY g QVZ F[}m g OH_aHJPRZ
Ø1   h ¢² Ø1 r  ² .w¢u¦ k=

Ñ m Ø  Í  8  n : ! <  h ¡b Ø1 }  ²£¢  L¢
UX^GeHJP PeUXZ:[8PRZ  h² Ø1 Í  £¢ ¢: Ù h² Ø1 Í  ²×¢G¢9  ² Ø1 r{1 }  £¢ ¢:RHJZ  h² Ø1 }  ² ¢ ¢:
 ² s}  ! ¦ =Î Ñ m   â Î  Î6 p¢¯ H_aZ_a^ememUq_ROH[iU8Q g ^eP _a^ememU g ZniQ6_Y g HJZnRH1m[X_ReHJZnRUXPY8 PeUX^_[XUiP_ Ø  ¯²#@N² r/_Q8#²  R
[XHY  ª,8HJZnRHI §HJI/HX Ù   ²    ² r/_Q8#²  R[XHY  ª1(UX^_'Z g [8P_=U g I/UXP_ TaOHdX^[ZaQVUXP  p,Y9UXIKI/HPeUX^_T  [iUXP_  [\QSZ2mUX^ g TaOHdX^[8ZQSUiP}pymUi^ g UXbeZHJPRQ g ^ePeH
niQ6_aZ g QVbe^eZaQVUXP_[8P_'n2OH9 [^eZm[ g T]["Z g [8P_j£U g I[8ZaQVUXP  ² s@  oá â  , XY9HzdX^RQPeUX^_'nRUiPePeH^ePeHOHdi^[8ZaQVUXP
m[ g [\TT FH9TSH F[1TaOHdi^[8ZaQVUXP)pixe
 ²   !    ¢Eá  ,¦ =Î Ñ m   â Îá Î ,  ÎT { ¢
 	
   
  
  !"
 #$
%&')(*%
$"
  #
(UXZUXP_di^eHXnRH1I §HJI/H,di^eHÆne[8P_2TVHYJ[X_Y9UXPRZaQVPq^G PeUX^_[XUiP_
0/ á, 	 n ¢h² 0K á ,  ¢h² s  UX^HJPY9U g H !=Î Ñ m á Î ,  Î ² s6
(UX^_[\TTVUXP_ F[ m g OH_aHJPRZ^eZaQcTcQ]_H g TVH)Z E OHJU gFHJI/H nR^ g HJPeUX^eXH9TcTVHJI/HJPRZ)niQ6_Y g HJZdX^eH PeUX^_n2OHJI/UXPRZ g H g UiP_
ne[8P_2TVH_Y9UiPniQSZQSUiP_#U F^PeUX^_2T¤^eZaQcTcQ6_aUXP_J F[_[XUQ g ¯ F[_a^ememU g ZY9UXI/m[XY9ZY9H,di^RQ Y9U gg H_amUXPnne[8P_±TVH
Z E OHJU gFHJIKH$di^eHzPeUX^_OHJPeUXPOvY9UXP_ F[nRH_#_a^RQVZH_ </HJZ ;PG[`q[PqZdi^G¤^ePPeUXIb g H#¦PRQnRHZH g I/H_'PeUiPPR^RT6_J     	C jD#E OHJU gFHJI/HnR^ g HJPeUX^eXH9TcTVHJI/HJPqZ,niQ6_Y g HJZS¢  ! ¶6½GÁ    ¸ Á <  Ç6¸ Ä  ÀÄ8½GÁ ¸ À Â¼NÁ ¸ºRÊ¸ À ¹ ¶TÀ½GÁW½  ÀÁ ¸ ¾G¾ ¸ À 	Ä ¸
<   r   !=Î Ñ m <TÎN² s  ;   r   ² !=Î Ñ m  Î~1 . ¸ ÁrÁ ¸ ¾m¾ ¸ À 	Ä ¸ r ² ¡² = ¢7<#1 .£& ¢
! ¶n½mÁ ÇÈ ¼6ÄÅÁ ºE¸}¹ ¼ º ÁL¾ È ³¸ 	=ÄÅ¼6ÁW½G¶6µ Ç6¸ºC¸ µt¶6Ä #=¸ ¾G¾ ¸=Ê¸ µtÁ
² ;N¦ <DmN¦ <T â ¦#¦9<	Dm6 !¢N¾¿¶ º À . À½ < µ È ¸ ÀÁ ¹ ¼TÀ ¹ ³¸=º ½m¶ Ç ½	Ä ¸ .
  -  yâ  	=ÄÅ¼6µ Ç ¢ -/. ¸ Á . À½ <¡¸ ÀÁ ¹ ³¸º ½G¶ Ç ½	Ä ¸Çn¸¹ ¼TÀ  .

 -    â  	=ÄÅ¼6µ Ç ¢ -/.£: ºC¸ Ä #¸ Ë GeH9TcTVH g @ xB  I'U8TV^eI/Hs8¢ n2OHJIKUXPqZ g HY9H,Z E OHJU gFHJI/Hm[ g nRH_I/U8`XHJP_#[ g QSZ E I¡OHJZaQ6di^eH_#HJZnRH_z[ g WX^ ¬
I/HJPRZ:_znRH,TcQVIQVZH_,nRHÆ_a^RQVZH_ = T'H9¨GHY9Z^eHzT6[n2OHJI/UXP_aZ g [8ZaQVUXP)ne[8P_2TVHYJ[X_PeUiP)m#OH g QSUeniQ6dX^eHXme^RQ6_#TaOHJZHJPn
[8^CYJ[X_#m#OH g QSUeniQ6dX^eHX
kzXHY,PeUq_ E `RmUXZ E FH_aH_#nRHÆY9UiI/m[XYQVZeOH,_a^ g ¯wqUiPmHJ^eZ#[Q g H,T6[/n2OHJI/UXP_aZ g [8ZaQVUXP_a^RQV\[8PRZHdX^RQ^eZQTcQ6_aH
T QVPqZeOHJW g [\TSHnRHK [8^Y E `X  ÒPmHJ^eZ,Y9UXP_a^RTVZH g  E ^ g Y E QcTcT @ { BUX^ G T6[hjU8TVHJZHJZ"XHnRWXH#Q6Y  @ srDBGmUX^ g Y9HJZZH
[8mem g UeY E H8¢:
UXP_jQ]n2OH g UXP_Jne[8P_2TVHÆYJ[X_$PeUXPm OH g QVUeniQ6dX^eHX TVH__ROH g QVH_#W'OHJP OH g [8Z g Q6Y9H_[X__UYQJOHJH_ F[PeUq__a^RQVZH_
 1	 ¢² != Ñ m <     	 ¢² != Ñ m  ;    HJZ /  ¢h² != Ñ m =   	 ª  ¢R
UXIKI/HPeUX^_ T[XUiP_GI/HJPRZaQVUXPeP#OHm g OHYOHnRHJI/I/HJPRZ9TVH_2_aUXI/I/H_AnRUXPeP[8PRZ  1	 ¢GHJZ  	 ¢GPeHY9UXIKmU g ZHJPqZ
di^G¤^ePPeUXIb g HA¦PRQ nRH2ZH g I/H_ 3  1	 ¢¥HJZ  	 ¢ _aUiPqZnRUiPYnRH_ mU8TV`RP §UXI/H_J ¬ [^eZ g HAm[ g ZJPeUi^_GUXbeZHJPeUXP_
QVI/IwOHniQ][ZHJI/HJPRZ F[m[ g ZQ g nRH,TaOHdi^[8ZaQVUXP)nRH g HJPeUX^eXH9TcTVHJI/HJPqZ
  ¢h²    ¢g¦ K	 ¢  1	 ¢h²    ¢s}  1	 ¢  yi¢
(UX^_[\TTVUXP_zIKUXPqZ g H g di^eH,TVHm §U8TVH  ² snRH 	 ¢#H_aZ(TVHÆm §UTSH/nRH1mRTS^_zmHJZaQVZ,I/UenR^RTSHXHJZ,di^G QcTH_aZz^eP
m §U8TVHÆ_jQSIKmRTSHX
    s8¢N²  ²%renRUiPY  ² s/H_Z,^eP m §U8TVH_jQSIKmRTSH)nRH /  ¢: UXPRZ g UXP_zdX^eHY8¤H_aZzTVHm §U8TVH nRHKmRTS^_
mHJZQSZzI/UenR^RTVHX
f UX^ g $  $ 1 s   ª  qGUXP)[ $  1	 ¢ $  Ï <  $  $  1 Ï <  ² sX¬ [8^eZ g H©m[ g ZmUi^ g $  $ ² s   ² sTqz_a^ememUq_UXP_©di^G QcT}H9RQ6_aZH ^eP ZH g I/H PeUXP PR^RTnRH  1  ¢
n¤H9emUq_[8PqZ ZH9Tdi^eH  Î ² á © ² s  r 1 1 LA¢9(UX^_[XUiP_,  1	 ¢² = ©Ñ Î < © ,  © ¦ <TÎAY9Uq_ {1 = <=°² s 
me^RQ6_di^eH H_aZ,_aZ g Q6Y9ZHJIKHJPqZY9UiI/m g Q6_zHJPqZ g Hr/HJZzL 3CnRUXPY8mUX^ g dX^eH  1	 ¢_aU8QVZOHJWR[T F[sXQTA[8^eZdi^eH
mUi^ g ZUi^_2TVH_ZH g I/H_2PeUXP)PR^RT6_nRHCG  z8¢#n¤H9mUq_[8PRZ:_ eUXP)[\QSZ  Î ² sX
 $  	
   
  
  !"
 #$
%&')(*%
$"

XU8QVZ[TVU g _-¢mKT¤H9mUq_[8PRZnR^ mRTV^_/mHJZaQVZ/ZH g I/HPeUXP Pq^RTne[8P_ÆT][C_ROH g QVH  1  ¢:ÒP [     ² sX HJZ
nRUXPY  ² á ¤ ©     G[C_ROH g QVHG  z8¢PGaOHJZ:[8PRZ,m[X_,m#OH g QVUniQ6di^eHX QTH9RQ6_aZH^eP ZH g I/H/PeUXP©PR^RTn¤H9emUq_[PqZ¢@/ZH9T$di^eH ¢@ ² o¢m  ®ª 6z¢:UX^ HJPY9U g H¢f ² ¢mQcN¦ Ù A[iHY Ù 1 ¢m  Ù ª 6,UX^_[XUXP_,[\TSU g _
 T ² á      ¤ ©  ² siqHJZznRUXPY  1	 ¢² sX
H/mU8TV`qP §UiI/Hs  1	 ¢[nRUXPY^ePeH/_aHJ^RTVH g [XYQVPeHXGHJP  ²%siGne[8P_(TVH}niQ6_di^eH $  $ %sXH_1[8^eZ g H_
g [XYQVPeH_1nRHY9HmU8TV`RP §UXI/H_aUiPqZ,nRH/I/UenR^RTVH_aZ g Q6Y9ZHJIKHJPqZ,mRTV^_,W g [8PnCdX^eHs 3 QcT H9RQ]_ZH/nRUXPY Û rZH9T
di^eHZUX^eZH_Y9H_ g [XYQVPeH_z_aU8QVHJPRZnRHI/UenR^RTVHÆ_a^em#OH g QVHJ^ g}F[
s¦ J
(UX^_/[XUXP_n[8^eZ g Hm[ g Z ² Ï&¢ <  ²     s8¢1 .   PnOHJXH9TVUXmem[PqZ    ¢HJZ)s  1	 ¢Æ[8^
XU8Q6_QVP[8WiHÆnRHsiqPeUi^_UXbeZHJPeUXP_
	 ¢  sL  ¢h²   s8¢¦  sL  ¢    s8¢@¦ ¤  s}  ¢ ¤     s¢f¦£=    s¢f¦ ¤  s  ¢      s¢f¦×= 
TVHPR^eIwOH g [8ZHJ^ g Y9UXIKI/H#TVHn2OHJPeUXIQVP[8ZHJ^ g nRH(T6[nRH g PRQ FH g HH9em g H__jQSUiP_aUXPRZ nRH_±mU8TV`RP §UXI/H_JiHJZ'TVH g OH_Q6nR^
nRH K	 ¢h²   â 	 [8^)mU8QVPqZ  ² s,8[8^eZ   s8¢      s8¢9G[1=UXPY9ZaQVUXP  	 ¢h² K	 ¢f    
  â
 (    H_aZ[8P[\TS`RZaQ6di^eH,HJZnRUXPYzbU g P OHJH,ne[8P_±TVHÆniQ6_di^eH $  $  s¦	;3PeUX^_(mUX^eiUXP_#I[QVPRZHJP[8PRZ[8memRTcQ6dX^eH g T6[1=U g I^RTVH,QVPRZeOHJW g [TVHnRHK [8^Y E `
² @   B K	 ¢h² 

 Ñ U 
  ¢
  ²    Ñ U  
 s¢
   s  ¢     s8¢ ¦    Ñ U  
	 ¢
 
²  á= >  Ñ  A   s8¢   s}  ¢     s8¢ ¦  s#¦ 9¢ â  ²   s¢    s8¢ ¦  sL¦  ¢ â  -   s8¢    s8¢ ²   â  
¬ [8P_2TVHYJ[X_#U F^C<  HJZ    _aUXPRZnRH__^RQSZH_m#OH g QVUniQ6di^eH_nRH1m OH g QVUenRH q PeUX^_[XUXP_
 1	 ¢² = < 
  
 ²  	 
 ¢  [XHY  	 ¢h² = < 
   HJZ
 	 ¢² =  ; 
  
 ²  	 
 ¢  [XHY    ¢² =  ;
   
G[C_ROH g QVH/W'OHJP#OH g [8Z g Q]Y9H K	 ¢:=UXPY9ZaQVUXPwnRH  1	 ¢zHJZÆnRH  	 ¢:GH_aZ1^ePeH/=UXPY9ZaQVUXP nRH  
 HJZnRUXPY  H_aZ
m#OH g QSUeniQ6dX^eHnRH#m#OH g QSUenRH R ¬  [8^eZ g H'm[ g ZT][,_^RQSZH <   ² <  
 H_aZAPeUXPm#OH g QVUniQ6di^eHXHJZ'_[_ROH g QVHW'OHJP OH g [Z g Q6Y9H
H_aZ  	 ¢:(UX^_zmUX^eiUXP_,nRUXPY"TV^RQ [8memRTcQ]di^eH g TVH g OH_^RTSZ9[8ZUXbeZHJPR^CmUX^ g TVH_1_a^RQVZH_zPeUXPCm OH g QVUeniQ6dX^eH_J
HJZeHJP g HJI[ g dX^[8PRZdX^eH  	 ¢²  1	   
 ¢:ePeUi^_#UXbeZHJPeUXP_
  ² 
 -   s8¢    s8¢ ²   s8¢     s8¢ ²    â  
(UX^_[TcTSUiP_^eZQTcQ6_aH g 2ne[8P_"TSHYJ[X_niQ6_Y g HJZ TVHmHJZaQVZ1TVHJI/I/H_a^RQV\[8PRZ g H9T6[8ZaQc F[
T6[)_aUiI/I[8ZaQVUXP m[ g
m[ g ZQSH_ 9      ! ¶6½GÁ # © ¸ Á  © Çn¸ Ä  ÀÄ8½GÁ ¸ À Çn¸ µw¶ Ê » ºE¸ À .Çn¸ À¶ Ê-Ê¸ À ¹ ¼ º ÁW½ ¸ ¾m¾ ¸ À   ² Ï ©ZÑ m # © ¸ Á   ²Ï ©ZÑ m  © .¸ Á ¾ È ¶ ¹ ³¸=º ¼6Á ¸ Ä º ¼6Ä %Ç ½  ³¸=ºC¸ µt· ¸ À . Á ¸ ¾	Ä ¸   ¢ ¢¢y² } ¢ ¢   ¢ws8¢81 ¼6¾¿¶ º À . ¶nµ­¼= ©ZÑ   ©   © ²    9m  m = ©ZÑ   © â    ©  E ¢: ºC¸ Ä #¸ ËL PH9¨GHJZ
  ©  © ¢h²  ©  ©   © â   © â ²
©= Ñ  # 
©= Ñ    
© â = Ñ  # 
© â = Ñ    x¢ ²  ©  © ¦  ©  © # ©  © ²  ©   © ¦  © â    ©  !Xr¢
 	
   
  
  !"
 #$
%&')(*%
$"
  % PC_aUXI/I[8PqZnRH/s F[°¢ TVHm g HJIQVH g HJZ$TSHnRH g PRQVH g ZH g I/HnRHzTaOHdX^[ZaQVUXP  xeRPeUX^_(UXbeZHJPeUXP_ 9= ©ZÑ    ©  © ¢h²    )m  m² = ©ZÑ   ©  © ¦ = ©vÑ   © â    © 
Y9HÆdi^RQPeUX^_(nRUXPePeH,TaOHdX^[8ZQSUiP  E ¬ [8P_2TVHYJ[X_niQ6_Y g HJZ PeUX^_mUX^eXUXP_([TVU g _OHJPeUXPY9H g 9     	C9 "! ½ ¯¸ ÀÁÄÅµ ¸0# ¼ º ½m¼Å»¾ ¸Ç ½ZÀ· ºÂ¸ Á ¸Çn¸h¹ ¼TÀ &. ¾¿¼ 	Ä ¸ Ä ¸Ç6¸Ç ½ ÀÁ º ½ »Ä8ÁW½G¶6µ Ç Ä ºC¸ ·R¶ ºCÇ ¼8»À¶n¾qÄÍ  Ç6¸ ¾q¼ Ê ¼ º ·Æ ¸ ¼6¾ ³¸ ¼6ÁW¶6½ ºE¸  Í © ¢N¸ ÀÁ Ç ¶nµwµ ³¸¸}¹ ¼ º
1[h ¢ -s}*;á â, k 
¼ #=¸ · *}²  s 
	 n  .w¢¢  á , 
 ws8¢ 0/ }  á , 	 n 3yr  1 .w¢  !es¢
(UX^_[TcTVUXP_z[8memRTcQ]di^eH g TVHZ E OHJU gFHJI/Hx F[1TaOHdX^[ZaQVUXP  {
 ²   !   e¢Eá  , ¦ =Î Ñ m   â ÎTá Î ,  Î  !XL¢
[iHY<aÎ*² á Î ,  Î  TÎ*²  Î  HJZ  ;²   !   e¢Cá  , 
l HJI[ g dX^eUiP_di^eHXo¯ OHJZ:[8PRZ F[/_a^ememU g ZniQ6_Y g HJZ,nRH,m[X_RePeUX^_([iUXP_ < © ² r  i 5 ² ¢ n    
E © ² Ø1 Í  £¢ }¦ 5 ¢h²  
  i 5 1 6Å
(UX^_2mUX^eXUiP_ nRUiPYPeUX^_±TcQVIQVZH gÆF[1PeH,Y9UXP_Q6nOH g H g di^eHTVH_2ZH g IKH_ nRH g [8PeW 5 1ne[8P_±T aOHdi^[8ZaQVUXP !XL qY9H
di^RQPeUX^_znRUXPePeH^ePeHCOHdX^[8ZQSUiP)nRH,T6[1=U g I/H
  
 ²   !   
 ¢Eá 
 ,¦ =Î Ñ m    â Î  
 á Î 
 ,  Î 
= !Xp¢
H1Z E OHJU gFHJI/HnR^ g HJPeUX^eXH9TcTVHJI/HJPRZniQ6_Y g HJZPeUX^_znRUXPePeH 9
 
 - != ©ZÑ m   !   
 ¢Eá  
 ,   â   !8{ ¢
(UX^__UXI/I/UXP_2m[ g m[ g ZaQVHY9HJZZHnRH g PRQ FH g H_UXI/I/HXRHJP)^eZQTcQ6_[8PRZ(TSH"TVHJI/I/Hsree[iHY# mN²  !  # © ²    
  5   s8¢   © ² á © 
 ,  HJZ  © ² á  © @  
 , «sá 
 , ws P g HJI[ g di^[8PqZ,n¤^ePeHm[ g Z,di^eH  
²  !mUX^ g ¢ %Û
Ô G[XHYÔ bU g PeH}_^em OH g QVHJ^ g H/nR^©_a^ememU g Z
Y9UXI/m[iY9ZnRH¯wHJZn[8^eZ g Hm[ g ZdX^eH Ï !©ZÑ   © 
²  !'dX^eH Ï !©ZÑ   © 
Rá © , 
 ² sXAHJZdi^eH  m,²  m,²Ø1 }  ² rR¢h²reePeUX^_[XUiP_9!= ©vÑ m   !    
 ¢Eá 
 , ²   !   m ¢u¦ != ©vÑ m   !   
 ¢Eá 
 ,
²  !      !   
 ¢ á  a@ , 
  sá , 
  s  !m ¦
!= ©ZÑ m á © , 
 wsá , 
 ws  © 

²  !   !
¦ sL  !á , 
 «s 
¤[m  	
   
  
  !"
 #$
%&')(*%
$"

(UX^_2UXbeZHJPeUXP_#[QVP_Q8!esXRUi^_ g HJI[ g di^eUXP_di^G¤HJPK [\Q]_[8PqZ#ZHJPn g H "XH g _rne[8P_±TaOHdX^[8ZQSUiP !esXiPeUX^_
g HJZ g UX^eXUXP_2TaOHdX^[ZaQVUXP{qL
% ¸Ê ¼ º 	=Ä ¸ Ë H_YJ[\T]Y9^RT6_znRUXPeP[8PRZ#TVH_di^eHJ^eH_znRHniQ]_Z g QVbe^eZaQVUXP©nRH_#\[ g Q6[8bRTVH_Kt HJZÔ  ¢G¢#_aHnOHnR^RQ6_aHJPRZ
QVI/IwOHniQ][ZHJI/HJPRZne[8P_TVH YJ[X_1niQ6_Y g HJZAHJP g HJI/mRT6[vYJ[8PRZ,TVH_"QVPqZeOHJW g [TVH_"m[ g nRH_1_aUXI/I/H_ GnRH Y9HJ^R H9 ¬
=HY9Z^ OH_ne[P_2TVHÆYJ[X_Y9UiPqZaQVPR^)3QcT6_(PeUX^_ g HnRUXPePeHJPRZ(TSH_$=U g I^RTVH_#{eyHJZ  sX  J     PeHn2OHJI/UXP_aZ g [8ZaQVUXPniQ g HY9ZHÆnR^ Z E OHJU g FHJI/H1sXsXc¢  
(UX^_[iUXP_n2OHJI/UXPRZ g OH1TVHZ E OHJU gFHJIKH sis/HJPw_a^RQV\[8PRZT[8mem g UeY E H)n =W8TVH E [ g ZÆHJZ/nRH > [ g TcQVPGY8¤H_aZ F[
niQ g HCHJPw[Q6_[8PRZTVH Y E [8PeWXHJI/HJPRZnRH\[ g Q6[8bRTVH  ×² s  8á â,  'me^RQ6_HJP Y9UiP_Q6nOH g [8PRZT6[©_aUTS^eZQSUiP
[X_a`RI/meZUiZaQ6dX^eHn¤^ePeHCOHdX^[ZaQVUXP nRH g HJPeUX^eXH9TcTVHJI/HJPqZ,_a^ g ^ePeHniQ6_aZ g QVbe^eZaQVUXP _[P_ n2OH9 [^eZtÒPmHJ^eZ#[Q g H
^ePeHÆn2OHJI/UXP_aZ g [8ZaQVUXPmRTV^_niQ g HY9ZH/di^RQH_aZ#mHJ^eZ ¬:§HJZ g H,mRTV^_(QVPRZ^RQVZaQVXHXÒP)m[ g Z F[1PeUX^eXH[8^CnRHzTjOHdi^[8ZaQVUXP  p 
 ² s}  ! ¦ =Î Ñ m   â Î  Î6 P m[X__[PqZ[8^R)_ROH g QSH_$WOHJP#OH g [8Z g Q6Y9H_JiUXPUXbeZaQVHJPRZne[8P_$TVHÆYJ[X_$PeUXPm OH g QVUeniQ6dX^eH=     ²  sL  !/¢ =   ¦ =  Î  Î =     
UX^GeHJPY9U g H
1	 ¢h²  s  !¢ ssr  ¦ 	 ¢ 1	 ¢y² sL  ! s  ¢  sL 	 ¢¢  !  ¢ÒP g HJI[ g di^eH[TVU g _di^eH
 á , ¢h² != ©ZÑ m  © á , © ² 0K á , 	 n ¢h² s 
HJZ,m[ g ^eP g [Q6_aUXPePeHJI/HJPRZ[8P[TVUXWX^eH/[8^ g [\Q]_UXPePeHJI/HJPRZ,[QVZ,mUX^ g T6[n2OHJIKUXP_aZ g [ZaQVUXP nR^©Z E OHJU gFHJI/HnR^
g HJPeUX^eiH9TTVHJI/HJPRZniQ6_Y g HJZGUXP©IKUXPqZ g H/dX^eH%á , H_aZ mUX^ g 1	 ¢:HJP nRH E U g _nR^©m §UTSH  ²sXTVHm §UTSHnRH
mRTV^_zmHJZaQVZzI/UenR^RTSH 3CY8¤H_aZ(^eP)m §U8TVHÆ_jQSIKmRTSHme^RQ6_di^eH    á , ¢² 0K }  á , 	 n ¢² reeH g OH_Q6nR^)nRH 1  ¢HJP
sz\[8^eZ  sh  !K¢   sh  s8¢¢y² sXRH g OH_Q6nR^HJP á , 8[8^eZ  â
  âwä æ   ( vä æ  RHJZ#UXPUXbeZaQVHJPqZznRUXPYniQ g HY9ZHJI/HJPqZm[ g TVH1Z E OHJU gFHJI/HnRHK [8^Y E `
  ² s} s  ! á , ws¢ 0K }  á , 	 n ¢ á â,  ¦ Üi á â,  ¢R¬ [8P_2TVHYJ[X_#niQ6_Y g HJZznRH,m[X_RRUXP/[QVZ[8mem[ g [ §ÓSZ g HzTVH,m §U8TVHá , 
 HJZ#TVHz [XY9ZHJ^ g 1[8mem[ g [ §ÓSZzne[8P_±TSHYJ[T6Y9^RT
nRH    s8¢:
% ¸Ê ¼ º 	=Ä ¸ Ë H_YJ[\T]Y9^RT6_znRUXPeP[8PRZ#TVH_di^eHJ^eH_znRHniQ]_Z g QVbe^eZaQVUXP©nRH_#\[ g Q6[8bRTVH_Kt HJZÔ  ¢G¢#_aHnOHnR^RQ6_aHJPRZ
QVI/IwOHniQ][ZHJI/HJPRZne[8P_TVH YJ[X_1niQ6_Y g HJZAHJP g HJI/mRT6[vYJ[8PRZ,TVH_"QVPqZeOHJW g [TVH_"m[ g nRH_1_aUXI/I/H_ GnRH Y9HJ^R H9 ¬
=HY9Z^ OH_ne[P_2TVHÆYJ[X_Y9UiPqZaQVPR^)3QcT6_(PeUX^_ g HnRUXPePeHJPRZ(TSH_$=U g I^RTVH_#{eyHJZ  sX
pep    6  e      ' / 	A  > [ g TcQVPHJZ ¬ HJIbUnRUiPePeHJPqZ#nRHJ^RK[^eZ g H_ g OH_a^RTVZ:[8Z:_
[X_a`RI/meZUiZaQ6dX^eH_2QVPRZeOH g H__[8PRZ:_J
)   P g OH_a^RTVZ:[8Z_a^ g T][}TVUXPeWX^eHJ^ g nRH__aHJWXIKHJPqZ:_(nRH_Y9U g H,I[\qQVI^eI)
)   P g OH_a^RTVZ:[8Z,^eZaQcTcQ6_[8PRZ^ePeH8[ g Q6[8bRTVH  © Y9UX^emRT OHJH F[KT6[ \[ g Q][bRTSH¯ © dX^G¤UiP©mHJ^eZ[8memRTcQ]di^eH g mUX^ g
Z g UX^eXH g T6[/niQ6_aZ g QVbe^eZaQVUXP TQVIQVZH/nRH_2TVHJZZ g H_ne[P_2TVHÆ_aHJWXIKHJPqZnRH_Y9U g H,I[RQVI^eI)
H_ g OH_a^RTVZ:[8Z:_(_aUXPRZb[X_ROH__a^ g nRH_zm g UXm g Q OHJZeOH_#nRH_zI[ g ZaQVPeWq[TVH_,nRHª [T6n _jQSIKmRTSHKUX^ nRUX^ebRTVH/HJZ,_a^ g TVH
Z E OHJU gFHJIKHnaOHY E [PqZaQcTcTVUXPeP[8WXH,UimeZaQVUXPePeH9T
(UX^_n2OH9¦PRQ6__UXP_#TVH_(I[ g ZQSPeWR[TVH_J 
    C[ g ZaQVPeWq[TVH_JS¢  yµ ¹fº ¶=· ¸ À;ÀÄnÀÀÁW¶=·Æ8¼TÀÁW½	Ä ¸  ¯3R¢ ² r  s  i+¸ ÀÁyÄÅµ ¸Ê ¼ º ÁW½Gµ8Én¼6¾ ¸À½ if¢ .
 	
   
  
  !"
 #$
%&')(*%
$"
 ¤U
sX 0K $ ¯ $ ¢41 .  ¸ Á
Le 0K ¯ a@ $ ¯ ma =  ¯  ¢h²£¯  Ë
kzXHY %  ¢h² 0K á"¢HJZ*Íw
²
Ï w  ¯ © RT6[I[ g ZaQVPeWq[TVH_QVI/mRTVH/nRHª [T6n_JaOHY g QVZ
Ø w ² á  &@ %  ¢gB w  ! !¢ P PeUXZ:[8PRZ ¡Î*²
Ï Î©ZÑ   © RHJZ    *( ¢² 0K á    ¢9RT6[I[ g ZQSPeWR[TVHÆnRH,ª [T6n nRUX^ebRTVH}_ jOHY g QVZ

 w
² á(  &   &@    *( ¢VB w  !Ryi¢ÒP%IKUXPqZ g H©[XYQcTVHJI/HJPRZ¡di^eH Ø w H_aZC^ePeH I[ g ZaQVPeWq[TVH 3-HJP H9¨GHJZ¯{wL@ H_aZCQVPnOHJmHJPne[8PqZwnRH ¯%  =  ¯{wqeHJZnRUiPY
0KEØ wr@¢h² 0K á    d   &   & n6  $ ¯%  =m¯w,¢0K á  ¢ wL@
² 0K á   d   &  $ ¯%  =W¯{w,¢ 0K á( & n  ¢0K á  ¢ wL@
² á   C   & 0K á  ¢ w ² Ø w-
PeUX^_z[TcTVUXP_z^eZaQcTcQ]_H g T][K\[ g Q6[8PqZHÆ_a^RQV\[PqZHnR^)Z E OHJU gFHJI/HnaOHY E [8PRZaQcTcTVUXPeP[8WXH1UXmeZaQVUXPePeH9TdX^RQ_J[8memRTcQ6di^eH
[8^R)I[ g ZaQVPeWq[TVH_ F[8[ g Q6[8ZaQVUXP_$bU g P#OHJH_J     	C9 
 aD#E OHJU gFHJI/HnaOHY E [8PqZQTcTVUXPeP[8WiHUXmeZaQVUXPePeH9Tc¢  ! ¶6½GÁkØ  ÄÅµ ¸Ê ¼ º ÁW½mµÅÉ6¼6¾ ¸LÇ ³¸ /rµw½ ¸ ÀÄ º ÄÅµ ¸ÀÄ8½GÁ ¸L¯ $d¾ ¸ À ¯ © À¶6µwÁ½WË ½ Ë Ç .g¸ ÁwØ  µ ¸Ç ³¸C¹o¸ µ Ç 	=Ä ¸NÇ6¸¯%  =  ¯ ' 1 À½  ¸ ÀÁuÄ8µÁ ¸Ê¹ À ÇuÈ ¼ º;º )¸ Á ºC¸ ¾¿¼6ÁW½ ¼6Ä ¯  .¸ ÁÀ½
sX 0K  ¢21 . .
LeN¸ ÁL½m¾ ¸  ½ZÀÁ ¸ Ä8µ ¸ ·R¶6µÕÀÁW¼nµwÁ ¸  Á ¸ ¾G¾ ¸ 	Ä ¸
0K $ Ø TfL Ø  $ À½ ¯m  =  ¯°q¢  ¹ ¶nÄ º¢ 1 ¼6¾¿¶ º À . 0KEØ	 ¢h² 0K ¯{m¢ Ë: ºC¸ Ä #¸ Ë ÒP)mHJ^eZY9UXP_a^RTVZH gH> [ g TcQVPCHJZ D [`iTVU gC@ s  B mGL !Xr1mUi^ g T6[n2OHJI/UXP_aZ g [8ZaQVUXPG
(UX^_'[TcTVUXP_Y9UXP_jQ]n2OH g H g TVHZHJI/m_'n [ gg8§HJZ  Y9U gg H_amUXPne[PqZ F[(T6[zm g HJIQ FH g H_aU g ZaQVHnRH#TQVPeZH g 8[TcTSH @ r  h B
HJZPeUX^_$=H g UXP_#ZHJPn g H h XH g _2T QVPR¦PRQ G(UX^_[XUiP_
#_h ¢y²  IQVP   Í Î Û h UX^Í Î 1 rk8
(UX^_n2OH9¦PRQ6__UXP_/OHJWq[TVHJI/HJPRZ#^ePQVPniQ]YJ[ZHJ^ g
_h ¢'niQ6_[8PRZ_QT¤UXP_aU g ZnRH(T  QSPRZH g 8[TcTVH @ r  h Bem[ g TVH E [8^eZ
 Í

Û h ¢'UX^)m[ g TVHb[i_  Í

1 rR¢:

[h ¢h² s _Q£Í

Û h 3

[h ¢h² r _Q£Í

1«r3
(UX^_/[TcTVUXP_Y9UXP_Q6nOH g H g TSHZHJI/m_/n[8ZZH9QVPqZH nR^ g HY9U g nw[8b_U8TV^×Í  ±HJZÆ^eZQTcQ6_aH g T QVP#OHJWR[TcQSZeOH)nRH
 E HJbR`_ E HJ¥
HJZZHzQSP#OHJWq[TcQVZeOH_ jOHY g QVZRmUX^ g ^ePeH,=UXPY9ZaQVUXPC<  ß ¢mUR_QVZaQVXHHJZ_Z g Q6Y9ZHJI/HJPRZY g U8Q6__[8PqZH_a^ gC@ r  .'B
f±g: $ ¯ $   # ¢ 0#@ <  ¯ ¢VB<  #¢ 
(UX^_[TcTSUiP_[8memRTcQ6dX^eH g Y9HJZZHQVP#OHJWR[TcQSZeOH F[ T][ £UiPY9ZaQVUXP <  ß ¢N² á  l    %reGdi^RQ 2OH g Q¦H}TSH_Y9UXPniQVZaQVUXP_
mUR_qOHJH_J HJZdX^RQAOH g Qc¦HnRHmRTV^_=<  r¢h² sX
¤U¤  	
   
  
  !"
 #$
%&')(*%
$"

(UX^_[XUXP_[\TSU g _JRmUX^ g 
f'gJ ² ¢r f±gJ ÍfÎNÛ«rR¢ 0K á  ¢² 0/ á  ¢ Î 
G["=UXPY9ZaQVUXP 0/ áz¢["mUX^ g n2OH g QVOHJH_aHY9UXPnRH 0K ¯ ¤ á"¢rÛ r31H9TcTVH,H_aZ nRUXPYzY9UXPRXH9eHXXHJZ8[8^eZ,smUX^ g² rHJZmUX^ g ² Þ eUi^_[XUXP_nRUXPY 0K á(,¢41 s"mUX^ g r1®1 Þ qHJZznRUXPY
f±gJ ² ¢1£áTâ  Î
mUi^ g ^eP  °Û reG(UX^_zHJP n2OHnR^RQ]_UXP_di^eH1T][ dX^eHJ^eHnRH/m g UXb[8bRQcTcQVZeOHnRH  n2OHY g U §ÓVZ,H9mUXPeHJPRZaQVH9TTVHJI/HJPRZ
iQSZHX
l HJXHJPeUiP_ F[PeUiZ g H,\[ g Q6[8bRTVH #[h ¢y3
PeUX^_[XUXP_
%Û h 1  Û h 
Y9HÆdi^RQ_JaOHY g QVZ_aUX^_2=U g IKHnRH,m g UXb[8bRQcTcQVZOH_
f'g9  Û h ¢L f'g9 Û h ¢h²   á â k ¢R
(UX^_HJP)n2OHnR^RQ6_aUXP_$QSIKI¡OHniQ6[8ZHJIKHJPqZ
0K  ¢y²  f±gJ  Û£ß ¢Åß1 .£ PCm g HJP[PqZY9UXIKI/HZHJI/m_,n[ gg\§HJZ#TVH/ZHJI/m_  PeUX^_,[XUXP_znRUXPYOH g Qc¦OH,T6[m g HJIQ FH g H}Y9UiPniQSZQSUiP
nR^)Z E OHJU gFHJI/H,n[ gg8§HJZ#UXmeZaQVUXPePeH9T sJ{G[nRHJ^RqQ FHJIKHÆY9UXPniQVZaQVUXP©_aHn2OHnR^RQSZ(QVI/IwOHniQ][ZHJI/HJPRZnR^[QVZdi^eH
PeUq_#8[ g Q6[8bRTVH_¯ _UXPqZ F[/_a^ememU g ZbU g P OH_J  P [8memRTcQ6dX^[PqZ,Y9H,Z E OHJU g FHJI/HRPeUX^_(UXbeZHJPeUXP_nRUiPY
0K á  kâ  
    8 ä < a¢  0/ á  â%
   8 ä	 < ¢² s6 ! E ¢
(UX^_OHJPeUiPOvY9UXP_[TVU g _ TSH1m g HJIQVH gzg OH_a^RTVZ:[Z$[i_a`qIKmeZUXZaQ6di^eH[8PePeUXPYOHne[P_Y9Hm[ g [8W g [8m E HX     	C9   "! ¶6½GÁ
 Î [h ¢ ¾ È ½mµ Ç ½G·R¼6Á ¸ Ä º 
_h ¢%Ç ³¸ /rµw½·=½ 3EÇn¸ À;ÀÄnÀ ¸ Á ºE¸ ¾¿¼6ÁW½  Â¼®¾¿¼¡À ¸ ·=ÁW½G¶6µ Ç6¸,Ê ¼ º ·Æ ¸¼6¾ ³¸ ¼nÁW¶6½ ºC¸*¹ ¼ º ÁW¼6µtÁ Ç Ä
a½ Â¸=Ê¸ Á ¸Ê¹ À ÇÈ ³¸ ·Æ ¸ ¾G¾ ¸Ç ³¸ · º ¶6½ZÀ;À¼6µwÁ ¸CcÎ Ë ! ½  Î _h ¢¸ ÀÁL¾ ¸¹fºC¸Ê ½ ¸=º Á ¸=Ê}¹ À Ç ¼6µÕÀ¾¿¼ÀÄÅ·;· ¸ ÀRÀ½m¶nµ Ç6¸ ÀNÀ ¸ ·ÁW½m¶nµoÀNÁ ¸ ¾ 	=Ä ¸ 
 Î [h ¢h² s . ¼6¾¿¶ º À
 Î [h ¢
h -
s

² s0K ¯¡á ,  ¢ ¶ ÂÄ Þ ¸ ÀÁ¾¿¼°À ¸ Ä8¾ ¸º ¼6·=½Gµ ¸#¹ ¶TÀ½mÁW½ #=¸Ç6¸ ¾ È ³¸ 	Ä8¼nÁW½m¶6µ0K á(z¢h² s Ë: ºC¸ Ä #¸ Ë(E _dX^RQ6__H8¢:TÒPÆ_H g OH9\OH g H g [ F[ > [ g TcQVPHJZ ¬ HJIbU @ LirQB  TVHJI/IKH_L#HJZApR¢emUX^ g ^ePeH n2OHJI/UXP_aZ g [8ZaQVUXP
n2OHJZ9[QcTTJOHJHX
H"TSHJIKI/HÆL/nRH @ LXrBGnRUXPePeH f±gJ 
_h ¢g² s¢Eá , k   Û re¬ [8P_±TVH,TVHJI/I/HpnRH @ LirQB > [ g TcQSP HJZ ¬ HJIÆbU^eZaQcTQ6_aHJPRZ(TSH_$I/UXI/HJPRZ:_#nRHzT6[I[ g ZQSPeWR[TVH,HJP n2OH g QV\[8PRZ
di^[8Z g Hz=U8Q6_#TaOHdX^[ZaQVUXP ! E eHJZHJP[Q6_[8PRZ² Þ  [/m g HJI}Q FH g Hn2OH g QS8[8ZaQVUXP)nRUXPePeH
0#@c Í

  ¢Eá ,5 B²r  ®² 0K ¯¡á ,  ¢RÒP)UibeZaQVHJPqZ HJP n2OHY9UiI/mUq_[8PqZ_a^RQV8[8PqZ(TVH_#\[\TSHJ^ g _,nRHzT  QSPniQ6YJ[8ZHJ^ g 
_h ¢:
0K  á ,  ¢h²  _h ¢y3
me^RQ6_JUXPUXbeZaQVHJPRZ^ePeH"QSP#OHJWq[TcQVZeOH,di^[Xn g [8ZaQ6di^eHX¥di^RQnRUXPePeH
0K  ¤ á ,5 ¢h²  _h ¤ ¢RÒP)UibeZaQVHJPqZHJP_^RQSZH
0    Í    ¢  á ,  ²  _h ¤ ¢RÒPCHJP n2OHnR^RQSZ¥[8m gFH_#^eZaQcTcQ6_[8ZaQVUXP©nR^ TVHJI/I/HLeHJZ(HJP ZHJP[8PqZzY9UXI/meZHnR^[QVZdi^eHÍ

 h H_aZzbU g P OHX
Y9UXPniQVZaQVUXPePeH9TcTVHI/HJPRZ F[ 
_h ¢h² sX
0
  Ú #[h ¢h  s à  $ 
_h ¢h² s  ²  Ú sh ¤ à _h - .w¢R
 	
   
  
  !"
 #$
%&')(*%
$"
 ¤  
 P)Y9UiP_Q6nOH g [8PRZ F[1m g OH_aHJPRZ'T6[1I[ g ZaQVPeWq[\TSHnRUi^ebRTSH
 wÑn2OH9¦PRQVH,HJP !RyR > [ g TcQVP)HJZ ¬ HJIbU1UXbeZaQVHJPePeHJPRZ#TVH
_aHY9UXPn
Z E OHJU g FHJI/Hz[8PePeUXPYOHX     	C9  "! ¶6½GÁ  © ÄÅµ ¸ ÀÄÅ½mÁ ¸ÌÇ6¸ # ¼ º ½G¼8»¾ ¸ À ¼n¾ ³¸ ¼6ÁW¶6½ ºC¸ À »b¶ º µ ³¸=¸ À ¸ Á%½WËZ½WË Ç Á ¸ ¾G¾ ¸ À 	=Ä ¸  © ¹k¸ ÄÅÁÇ ³¸X¹k¸ µ Ç6ºC¸Ç6¸N¯ © .LÊ ¼6½ZÀ ¸ ÀÁ½mµ Ç ³¸C¹o¸ µ Ç ¼6µwÁ Çn¸¯+   ² 5 Ë ! ¶6½GÁ  ­²
Ï ©ZÑ   © ¸ Á
  Î _h ¢y²   	   k     e  å  ¶ ÂÄ  Î _h ¢¸ ÀÁ¾ ¸ Á ¸=Ê}¹ À Ç6¸ ¾¿¼ ¹fºC¸=Ê ½ Â¸=ºC¸ À¶ º ÁW½ ¸Ç6¸ ¾ È ½GµwÁ ¸º # ¼6¾G¾ ¸ @ r  h B¹ ¼ º ¾ ¸ ÆÅ¼6Ä8Á . ¶Å»Á ¸ µtÄ¡¾¿¶ º À Ç6¸ ¾¿¼

a½ Â¸=Ê¸¡¸ ·Ä º À½G¶6µ ºC¸ ¾¿¼6ÁW½ #=¸ ¼6Ä¥Á ¸=Ê}¹ À ÇuÈ ³¸ ·Æ ¸ ¾m¾ ¸,Ç ³¸ · º ¶6½ZÀ;À¼6µwÁ ¸ Ë N¾¿¶ º À .¸ µ ¸  ·=¾¿Ä8¼nµwÁÄÅµ ¸ µoÀ ¸=Ê »¾ ¸Çn¸Ê¸ ÀÄ ºC¸ µtÄ8¾G¾ ¸4.
 ¡Î _h ¢
 Î [h ¢ -  ; 6 	=ÄÅ¼6µ Ç h -/.  !Xx¢¶ ÂÄ  ² 0K á ,  ¢ Ë: ºC¸ Ä #¸ Ë G[ nOHJI/UXP_Z g [8ZaQVUXP©_a^RQVZ"TSHn2OH g UX^RTVHJI/HJPqZnRHKT6[)n2OHJI/UXP_aZ g [8ZaQVUXP[QVZH/mUX^ g TVH/Z E OHJU g FHJI/Hs  
HJP n2OH g QV\[8PRZ#T Q6nRHJPRZaQVZOH
0K á       â 
  8 ä  n < ¢  s 
HJZHJP
 [Q6_[PqZ[m g FH_#Y E [XdX^eHCOHJZ:[8mHnRHnOH g QV\[ZaQVUXP² Þ HJZ ( ² re
ÒPmHJ^eZ[8memRTcQ6dX^eH g Y9H g OH_a^RTVZ:[Z[8^YJ[X_AU F^}T  UXP Y9UiP_Q6n FH g H^ePKHJP_aHJIbRTSHnRH$TSHJZZ g H_ T¨ © qX[XHY#^eP_Y9U g H © HJZ(^ePeHm g UXb[bRQTcQVZeOH=; © [X__aUeYQ OH_JÒPY9UXP_Q6nOH g H g [zT6[zTVHJZZ g H ¨ © XHJZ2UXP=H g [   ² s_jQT6[zTVHJZZ g H F[zT6[,mUq_QVZaQVUXP H_aZ ¨ © HJZ   ² rne[8P_TVH
YJ[X_2Y9UXPqZ g [Q g HXXG[z8[ g Q6[8bRTVH   Î nR^/Z E OHJU gFHJI/Hs !,Y9UXIKmeZH[TVU g _ATVHPeUiIÆb g H$n UYJY9^ gg HJPY9HnRH#T6[(TVHJZZ g H ¨6©
ne[8P_2TVH_aHJWiI/HJPqZ @ cÎ   Î [h ¢VBg3/[X_a`RI/meZUXZaQ6di^eHJI/HJPRZiTSH1Z E OHJU g FHJI/H,s !nRUXPePeHzT6[1 g OHdX^eHJPY9Hn[mem[ g QVZaQVUXP
nRH(T]["TVHJZZ g H ¨ © ne[8P_TSH_HJWXI/HJPRZ nRH,_Y9U g HI[qQVI^eI)RdX^G¤UiP/mHJ^eZ#H9em g QVI/H g m[ g TSH,Y9U g UTT6[Q g H_^RQS8[8PRZ$          ! ¶6½mÁyÄÅµ%¼6¾ ¹ ÆÅ¼8» ¸ Á ¨   =  ¨  .g¸ ÁÄÅµÀ·R¶ ºC¸L © ¸ ÁÄÅµ ¸¹fº ¶8»b¼8»½G¾¿½mÁ ³¸ ; © ¼TÀ;À¶·=½ ³¸ À Â¼·Æ8¼ 	=Ä ¸¾ ¸ ÁWÁ ºC¸ ¨n© Ë NÀ 
 Ê}¹ ÁW¶6ÁW½ 	=Ä ¸=Ê¸ µtÁ . ¾¿¼ º ³¸ 	=Ä ¸ µt· ¸NÇÈ ¼ ¹6¹ ¼ º ½mÁW½G¶6µ < © Ç6¸ ¾¿¼¾ ¸ ÁWÁ ºE¸ ¨n© Ç ¼6µoÀ¾ ¸ À ¸ É Ê¸ µwÁ Ç6¸ À·;¶ ºC¸Ê ¼  ½ Ê ¼6¾ # ¼6ÄÅÁ < © ²9; © á , f Ë
H©Y9U g UTT6[Q g H _J[8memRTcQ6dX^eH QSIKI¡OHniQ6[8ZHJIKHJPqZ)[8^ YJ[X_nRH T[TcQVWXPeHJI/HJPRZ nRH nRHJ^R _qOHdi^eHJPY9H_J#U F^ TSH_
TVHJZZ g H_ Ù © n¤^ePeH g Hdi^ §HJZHHJZ  (n ^ePeHÆYQVbRTVHUXPRZ2TSH_$m g UXb[8bRQcTcQVZOH_zn[8mem[ g QSZQSUiP g H_amHY9ZQSiH_Kc © HJZ+;Å\RHJZ
U F^CTVH/_Y9U g H}n [8mem[ g QVHJI/HJPRZÆnRH/nRHJ^RCTVHJZZ g H_ Ù © HJZ   \[^eZ ©  (UX^_zUXbeZHJPeUiP_,[TVU g _(T6[niQ6_aZ g QVbe^eZaQVUXP
TcQVIQVZH ;	 ne[8P_2TVHÆ_HJWXI/HJPRZnRH,T6[/YQVbRTVH/Y9U gg H_amUXPne[8PRZ F[1T[TcQVWXPeHJI/HJPRZzUXmeZaQVI[TY9UiI/I/H
;  ² = © c © ;  á , f 
 
U F^ Þ H_aZnRUiPeP OH,m[ g Ï © :  c © ;  á , f 
 ² sX Pm[ g ZaQ6Y9^RTQVH g ne[8P_ TVH YJ[X_ U F^ T6[ _ROHdX^eHJPY9H g Hdi^ §HJZHH_aZwY9UXI/mUq_ROHJHÑn ^ePeHÑ_HJ^RTSHÑTSHJZZ g H 5 m 
 c ©   ² s 3c © ² r  5 ² 5 m¢:RPeUX^_(UXbeZHJPeUiP_ ;  ²9;  á , f   
  y\r¢
pe¤{ ~ /            "9  8 G  )   ] &J 5  #      R  G    GJ
+  G[/Y9UiP_aZ:[8PRZH + nRH > [ g TcQVPCH_aZnRUXPeP OHJH1m[ g T][}=U g I^RTVHpXL
+ ² H9m 8L Ï !Î Ñ  Î  0K á , 3Í Î 1«rR¢@¦ f'g9 Í Î   r¢ Þ 0¡ ¯¡á ,  ¢ 
¤   	
   
  
  !"
 #$
%&')(*%
$"

(UX^_[TcTVUXP_±PeUX^_ QVPqZeOH g H__aH gF[(T6[ g [mRQ]niQVZeOHnRHY9UXPRXH g WXHJPY9HnRH2T6[_ROH g QVH[8mem[ g [\Q]__[8PRZY9UXIKI/H#H9mUq_[8PRZ
[8^ Pq^eIwOH g [8ZHJ^ g nRHY9HJZZH,H9m g H__QVUXPG¥di^RQmHJ^eZ_JaOHY g Q g H
Í¡² !=Î Ñ  s Q0K á ,  3Í Î 1 rR¢@¦ f±g: Í Î  «rR¢  ² !=Î Ñ  s 0K á,5 å ¢  [XHYÍâÎ ² I}QSP  Í În rR¢R yqs¢
(UX^_[TcTSUiP_I/UXPRZ g H g dX^eH)Y9HJZZH_ROH g QSHY9UXPRXH g WXHW'OHJUXIwOHJZ g Q6dX^eHJI/HJPRZ,iQSZH  Y9H g OH_a^RTVZ:[8ZÆnRHiQSZH__aH)nRH
Y9UXPRXH g WXHJPY9H1H_aZ[8PePeUiPYOH_[8P_(nOHJI/UXP_Z g [8ZaQVUXPKm[ gK> [ g TcQVPCHJZ ¬ HJIbU @ sJ{B=¢:
(UX^_#^eZaQcTcQ6_aH g UXP_(TVHZ E OHJU gFHJI/H_a^ g TSH_(W g [PnRH_nOHJiQ6[8ZaQVUXP_z_a^RQV\[8PRZ  XUQ g¬ ^ gg HJZZ#mGcy\r ¬ y\pR¢     	C9% aD#E OHJU gFHJI/HnRH_(W g [PnRH_nOHJiQ6[8ZaQVUXP_Jc¢  ! ¶n½mÁ ¯%  ¯%¤  = Ä8µ ¸ ÀÄÅ½mÁ ¸}Ç6¸$# ¼ º ½G¼8»¾ ¸ À¼6¾ ³¸ ¼6ÁW¶6½ ºC¸ À½Gµ Ç ³¸X¹k¸ µ Ç ¼6µtÁ ¸ À ¸ ÁL½ Çn¸ µwÁW½ 	=Ä ¸=Ê¸ µwÁ Ç ½ ÀÁ º ½W»Ä ³¸=¸ À . Á ¸ ¾G¾ ¸ 	=Ä È ½G¾ ¸  ½ZÀÁ ¸ Ä8µ Û r+¹ ¶nÄ º ¾ ¸ 	=Ä ¸ ¾%  i¢² 0K á   f ¢1 .£ y\L¢N¾¿¶ º À . À½  ¢%² TVUXW.%  ¢.NÍw¥²Ï Î Ñ  ¯Î .  ² 0K ¯ © ¢.¸ ÁNÀ½ ¨ ¸ ÀÁNÄ8µ ¸ ·;¶6µÕÀÁW¼6µtÁ ¸ ÀÁ º ½G·=Á ¸Ê¸ µwÁÀÄ ¹ ³¸º ½ ¸ Ä ºC¸
Â¼  . ¨ Û  . ¶6µ,¼ .¹ ¶6Ä º¢ ¼TÀ;À ¸ É º ¼6µ Ç .Ø1 Íw  £¢ ¨ ¢¥áTâ  >    â   A  y\p¢¸ ÁL¶6µ,¼ .@¹ ¶6Ä ºLÛ r¹o¸ ÁW½GÁ . ¨ h    ¢LÛ r ËÒP)mHJ^eZ g OHOHY g Q g HTaOHdX^[8ZQSUiPCy\pnRHÆY9H,Z E OHJU gFHJIKHHJP)niQ6_[8PRZdi^G QcTH9RQ6_aZHÛ r1ZH9Tdi^eHØ1 Í   ¥¢ ¨ ¢£á2â    y{ ¢
(UX^_[\TTVUXP_z[TVU g _(nOHJI/UXPRZ g H g 9     	C9   ¼!À ³¸=º ½ ¸¹o¸=º;Ê-¸ ÁWÁW¼6µwÁ Ç6¸ ·R¼6¾¿·Ä8¾ ¸=º ¾¿¼¡·;¶6µoÀÁW¼6µtÁ ¸?+ Ç6¸ ¼ º ¾¿½mµÌ·;¶6µ #¸=º É ¸ É ³¸ ¶ Ê ³¸ Á º ½ 3	=Ä ¸=Ê¸ µwÁ # ½GÁ ¸ Ë
: ºC¸ Ä #¸ Ë UXP_jQ]n2OH g UXP_2TVH1ZH g I/H 0K á , å ¢nRH,TaOHdX^[8ZQSUiPCyqs 3PeUX^_(mUX^eXUiP_2TjOHY g Q g H_UX^_2T6[=U g IKH
0K á ,5 å ¢h²  6â ! á , å 	×¦ 
m
6 á , å 	×¦  â !m á , å 
  y  ¢
U F^ H_aZ T6[m g UXb[8bRQcTcQVZOHQVPnR^RQVZH m[ g T6[ _a^RQVZH ¯ © mUX^ g T6[\[ g Q6[8bRTVH [T OH[8ZU8Q g H ÍfÎiCHJZ U F^' ² TVUXW  ¢  Þ 1 rH_aZ_U8TV^eZaQVUXP)HJP,ß)nRHzTaOHdi^[8ZaQVUXPá , l ² s   l HJI[ g di^eUXP_di^eH
) mUX^ g ÍâÎ ªBw .  ' B UXP)[°á , å 1£á , 6 ² Î 3
) mUX^ g Í âÎ ª @ '  rB UXP)[°á , å 1 s 3
) HJZmUX^ g Í âÎ   r  UXP)[ Í âÎ ² reRHJZnRUXPYá ,5 å ² s 3
Y9HYQ'PeUX^_nRUXPePeH
0K á ,5 å ¢41  6â !
s
 	×¦  !6 s	71 s ¦ Ø1 Í âÎ   ' ¢h² s ¦ Ø1 Í@Î   ' ¢ 
me^RQ6_di^eHT¤UXPw[ ' 1 r '¤H_ZÆmUX^ g bU g PeH g T6[ m g UXb[bRQTcQVZeOH Ø1 ÍfÎ  ' ¢di^eHPeUX^_[TcTSUiP_^eZaQcTcQ]_H g TVH
Z E OHJU gFHJIKHnRH_#W g [8PnRH_n2OHJXQ6[8ZaQVUXP_ 
l HJI[ g dX^eUiP_di^eH1TSH1Z E OHJU g FHJI/H,nRH_(W g [8PnRH_znOHJiQ6[8ZaQVUXP_(PeH,[QVZm[X_zn E `qmUXZ EGFH_aH__a^ g TVHÆ_QVWXPeH/nRH
T¤H_am#OH g [8PY9H )nRH¯ © 3zT¤H_m OH g [8PY9HznRH¯ © OHJZ:[8PRZP#OHJWq[8ZaQVXH#mUX^ g ZUi^eZH#PeUq_n2OHJI/UXP_aZ g [8ZaQVUXP_AY9UXPY9H g P[8PRZ
TVH_ g OH_a^RTVZ:[8Z:_(nRH > [ g TcQSPG PeUX^_,[XUXP_ u1 reHJZT6[K=UXPY9ZaQVUXP Ý ß¢L² ¤ ß ¦ 
 l, n2OHY g U §ÓVZha^_di^G F[!J.di^[8Pn¡ß©Y g U §ÓSZnRHL Þ  F[ ¦H. 3©QcT#H9qQ6_aZH/nRUXPYß m%Û rKZH9T di^eH~ifßÃÛ ßm1UXP©[QVZ Ý¥ ß ¢1 reHJZGnRH
I[8PRQ FH g H OHdi^RQV\[TVHJPRZHXZH9TdX^eHXi Û£ßm/RUXPC[QVZ   ¤ 1
 
 Î, (UX^_[XUXP_nRUiPY8emUX^ g Û£ßmX
Ø1 Í@Î   ' ¢² ØÚ ÍfÎ  
 TVUXW Þ à 1 Ø Í@ÎÛ  L  1£á â Î  
 	
   
  
  !"
 #$
%&')(*%
$"
 ¤ 
HJP [memRTQ6di^[8PRZzTSH1Z E OHJU g FHJI/H,nRH_(W g [8PnRH_n2OHJXQ6[8ZQSUiP_  Z E OHJU gFHJI/Hs E ¢ [XHY  1 ¨ ²  \L{1reeHJZ_UX^_
T6[=U g IKHnRHzT aOHdi^[8ZaQVUXPCy{e(UX^_[XUXP_$UXbeZHJPR^
0K á,5 å ¢,1 s ¦Ãá2â Î  1 L  y !¢
T6[CnRH g PRQ FH g HQVP#OHJWq[TcQVZOHwOHJZ:[8PRZ2OH g Q¦OHJH/mUi^ g ©[X__aH;z/W g [PnG[ Y9UXPqiH g WXHJPY9HnRHKT6[)_ROH g QVH/H_aZÆnRUiPY/[8^
I/U8QVP_(W'OHJUiI¡OHJZ g Q]di^eHX
pe      
  
        
 J  /  G] 8    9   G  «8/   V 8 	 . 
   (UX^_ OHJ\[\TS^eUiP_©ne[8P_©Y9Hwm[ g [8W g [8m E H T6[m g UXb[bRQTcQVZeOH n¤UXbeZHJPRQ g 5 [TcQVWXPeHJI/HJPRZ:_©nRH _Y9U g H
_a^em#OH g QVHJ^ g F[ ^eP _Y9U g H h '(UX^_/_a^RQVXUXP_}mUX^ g Y9HYQ > [ g TcQVP HJZk(TVZ:_Y E ^RT @ s E BmUX^ g UXbeZHJPRQ g ^ePeH=U g¬
I^RTVHdX^RQGH_aZ#^ePeH,W'OHJP OH g [TcQ6_[8ZQSUiPnRHT6[1=U g I^RTVH,pXr/RkzXHY Þ HJZ+ nRUXPeP OH_2m[ g TVH_2=U g I^RTVH_ p sHJZpXLe
PeUX^_(PeU g I[\TQ6_aUiP_2TVH__Y9U g H_#HJP OHY g QV\[8PRZÍ  ² Þ Í­ TVUXW  +,¢G¢;
G[}£U g I^RTSHpir/_JaOHY g QVZ$[\TSU g _ Ø1 Í   £ß¢  s¡á âÕä åaço yXyi¢
(UX^_[XUiP_ [\TSU g _J        ¼ ¹fº ¶8»U¼Å»½G¾q½GÁ ³¸ÇuÈ ¶8»Á ¸ µt½ º Ù°À ¸ ·=ÁW½G¶6µoÀ Ç6¸ ¾¿¼ Ê ¼ º ·Æ ¸ ¼n¾ ³¸ ¼6ÁW¶6½ ºC¸-ÇuÈ ½Gµw· º ³¸Ê-¸ µwÁ ¯ Ç6¸ À·R¶ ºE¸ Àµw¶ ºRÊ ¼6¾¿½ À ³¸ À ºC¸ À ¹k¸ ·=ÁW½  À Í   Í ¤  =  Í  . Á ¸ ¾ À.	=Ä ¸}Í   ×Í ¤  #   Í  ¸ ÀÁ »½ ¸ µ¼ ¹6¹@º ¶·Æ ³¸¸h¹ ¼ º ¾ È ³¸ 	=ÄÅ¼6ÁW½m¶nµ
f'g  Í   ¥ß¢  sÌáTâwä åTç ;â =Î Ñ m á â Îql  y E ¢: ºC¸ Ä #¸ Ë G[ nRHJP_QVZOH/nRHKT][
\[ g Q][bRTSH[TJOH[ZU8Q g H/nR^ _Y9U g H%Í  H_Z[8mem g UeY E OHJH/mUX^ g Í  [i__aH;z/W g [8Pn m[ g<  ß¢² H9em  á â l ¢Eá â l ² H9em  á â l Ìß¢:eG[/nRHJP_jQSZeOHY9UXP8haU8QVPqZHnRH_NÍ   Í ¤  ==  Í  H_Z[TVU g _[mem g UY E OHJHm[ g
<  ß  =  ß  ¢h² H9em < á2â l  =Î Ñ  ß Î > 
U F^ UXP [ßt  ×ßw¤   =Cß  @ÒPCmHJ^eZ,[TVU g _OHJ\[TV^eH g m[ g QVPRZeOHJW g [8ZaQVUXPT6[dX^eHJ^eH/nRHÆniQ6_aZ g QVbe^eZaQVUXP©nRH%Í   P H9¨GHY9Z^[8PRZ ^ePeH"QVPqZeOHJW g [8ZQSUiPm[ g m[ g ZaQVHXePeUX^_OHY g QVXUXP_
f±gJ Í   £ß¢h²  l=  l    l Ñ l <  ßt  =dß  ¢Åßw Åßw¤y= 8ß  y\x¢
²  !l Åß   !l  Åß ;â    !l H9em < á â l   =Î Ñ  ßtÎ > Åßw_E r¢
²  !l á âwä å  á â EÙ  s8¢ 6_E s¢
²   áTâwäCå  áTâ Râ     !l   !l á âwä å  á â ;â   EÙ  LR¢_E L¢
² s}¡áTâwä åTç Râ =Î Ñ m á â Îql _E p¢
HYQPeUi^_nRUXPePeH"TVH g OH_a^RTVZ:[8Z[8PePeUXPYOHX
¤ &  	
   
  
  !"
 #$
%&')(*%
$"
  u:*
	 *)k     @ *­ * %@ % â *6 
   3   *8f 88 ZGh®:*  *o:*o
(UX^_[TcTVUXP_znOHJI/UXPRZ g H g T[8P[\TS`eYQVZeOHnRH_2=UXPY9ZaQVUXP_&%  HJZ'% â eme^RQ6_zY9H9TTVH/nRH
 R=UXPY9ZaQVUXP_#^eZaQcTcQ6_ROHJH_
ne[8P_$T6[/nOHY9UXIKmUq_QVZaQVUXPCnRH,ª«QSHJPeH g¬­ UXmR
kVsX $ &G          G%f    % â  ,Ui^_[TcTVUXP_n2OHJIKUXPqZ g H g T[8P[\TS`eYQVZeOHnRH %@3KT6[n2OHJIKUXP_aZ g [ZaQVUXP nRH"T[8P[TV`eYQSZeOHnRH %y H_aZ#Q6nRHJPqZQ]di^eHXUX^_$mUX^eXUiP_OHY g Q g H%@  # *( ¢y² ss Ý # ( ¢ 
[XHY Ý ( ¢g² 0  #  n á â   n  3KT][KY9UXPqZQSPR^RQVZeOHzHJZ#T[8P[\TS`eYQVZeOHnRH Ý ( ¢HJPRZ g [ §ÓSPeH g UXPqZY9H9TcTVH_nRH %@#e(UX^_
n2OHJIKUXPqZ g H g UXP_T][CY9UXPRZaQVPR^RQSZeOH/HJZ1T[8P[TV`eYQVZOHnRH Ý ( ¢HJPwnRHJ^R TVHJI/I/H__ROHJm[ g OH_;3wPeUX^_"=H g UXP_,^_[8WXH
mUi^ g T6[Æn2OHJI/UXP_aZ g [8ZaQVUXPnRH(T[8P[TV`eYQVZOH,nRH Ý¥ ( ¢'n¤^ePZ E OHJU gFHJI/HnRH >zE Uq[8P @ LesB g H9T6[8ZaQc F["T6[nOH g QV8[8ZaQVUXP
_aUX^_ TSH_QVWXPeH,QVPRZeOHJW g [TdX^eH,PeUi^_OHJPeUXPOvY9UiP_J     	C  "! ¶6½GÁ  Ä8µ ¸%Ê¸ ÀÄ ºC¸ ÀÄ º ÄÅµ ¸ À ¹ ¼6· ¸ ÁW¶ ¹ ¶6¾¿¶RÉn½	Ä ¸ À ³¸X¹ ¼ º ³¸¸ Á¾¿¶=·;¼6¾ ¸=Ê¸ µwÁ·;¶ Ê}¹ ¼n·=Á(* .< ÄÅµ ¸ ¶6µw·ÁW½m¶nµ  ½mµtÁ ³¸ É º ¼Å»¾ ¸4.g¸ Á  ²  <  ß ( ¢  ß ¢ Ë ! Ä ¹6¹ ¶2À¶6µÕÀ'	=Ä ¸ À¶n½mÁhÄÅµ¶6Ä #=¸º Á Çn¸ ± ¶6Ä Çn¸
 ¸ Á?	=Ä ¸ ¾ ¸ À·R¶nµ Ç ½GÁW½m¶nµoÀÀÄÅ½ # ¼6µwÁ ¸ ÀÀ¶6½ ¸ µtÁ º ³¸ ¼6¾¿½ À ³¸¸ À 
sX¹ ¶6Ä º  3Z¹fºC¸ À 	Ä ¸ ÁW¶nÄ8Á ß . ¾¿¼  ¶nµw·=ÁW½G¶6µ ( - <  ß *( ¢¸ ÀÁ·;¶6µtÁW½mµ )Ä Ê¸ µtÁ Ç ³¸=º ½ # ¼8»¾ ¸ ÀÄ º+1
Le¹ ¶6Ä º ÁW¶6ÄÅÁ ( ª	+. ¾¿¼  ¶6µt·=ÁW½G¶6µ ßM-

   ß ( ¢¸ ÀÁ  3EÊ¸ ÀÄ º ¼Å»¾ ¸41pe ½G¾ ¸ ½ ÀÁ ¸ ÄÅµ ¸  ¶nµw·=ÁW½G¶6µ  3 ½GµwÁ ³¸ É º ¼8»¾ ¸ .  . Á ¸ ¾G¾ ¸ 	=Ä ¸  < (  ß *( ¢     ß¢¹ ¶6Ä º  3Z¹fºC¸ À 	Ä ¸ ÁW¶nÄ8Á ß!ª *ËN¾¿¶ º À .   ¸ ÀÁ·R¶6µtÁW½mµ )Ä Ê¸ µwÁ Ç ³¸º ½ # ¼8»¾ ¸ ÀÄ º ¸ Á   (  ( ¢h²    < (  ß *( ¢   ß ¢R: ºC¸ Ä #¸ Ë G[nOHJI/UiP_aZ g [8ZQSUiP^eZaQcTcQ6_aHTVHZ E OHJU gFHJI/H,nRH_[XYJY g U8Q6__aHJI/HJPRZ:_$¦PRQ]_  XUQ g NUX^ g nRUiP @ sXsB=¢2HJZ#TVH
Z E OHJU gFHJIKHnRH±T][zY9UXPRXH g WXHJPY9H#nRUXIQVP#OHJH#nRH HJbH_aWX^eH  XUQ gh¬ H E HJ^eXH9T6_ @ !DBXUX^ ¬ ^ gg HJZZ @FE BXHJZ ¬ QVHJ^nRUXPeP#OHX
O TVHJI/HJPRZ:_1n¤kP[\TS`e_aH @ y|B ¢y3®ÒPCmHJ^eZ[8^__QY9UXP_a^RTVZH g ª E QSZZ:[XH g HJZzª [8Z:_UXP @ LXxDB  mGxXLR¢dX^RQPeH1[QVZ
m[X_2QVPRZH g XHJPRQ g T6[Z E OHJU g QVHnRHzT6[/IKH_a^ g HXeI[\Q]_ QTA[8^eZdX^eH"< _U8QVZ^ePeH,=UXPY9ZaQVUXPCY9UXPqZQSPR^eHnRH-ß 
% ¸Ê ¼ º 	=Ä ¸ Ët¬ [8P_±TSH_zYJ[X_#di^eH,PeUX^_Y9UXP_Q6n2OH g UXP_JRPeUX^_[XUiP_ * ² ± UX^ * ² ,8dX^RQ'_aUXPRZ$_ROHJm[ g OH_AHJZ
TVUYJ[\TSHJIKHJPqZY9UXIKm[XY9Z:_J
(UX^_[XUXP_nRUiPY F[/nOHJI/UiPqZ g H g TVH"TSHJIKI/HÆ_a^RQV8[8PqZ         ¼6µÕÀ¾ ¸ À·;¶6µ Ç ½GÁW½G¶6µoÀ ³¸ µt¶6µw· ³¸=¸ À#¼nÄÁGÆ ³¸ ¶ ºÂ¸Ê-¸ ¾q¼  ¶6µw·ÁW½m¶nµÝ¥ ( ¢y² 0 #  n á â  n  ¸ ÀÁ·;¶6µwÁW½GµwÄ ¸ Ë: ºC¸ Ä #¸ Ë (UX^_[XUXP_$ Ý ( ¦  ( ¢ Ý¥ ( ¢ $ ²  0 #  n á â       n   0 #  n á â  n  ²  0  #  n á â n  á â   n ws     0  #  n á â n  á â   n ws   _E { ¢
(UX^_AmUX^eiUXP_'[8memRTcQ6dX^eH g T QVP OHJWq[\TQVZeOHnRH#[8^Y E ` ¬ qY E [ g Zaz 0 $ ¯ $  0 $ ¯ $ ¤  0K $  $ ¤ F[$T aOHdi^[8ZaQVUXP
E {Y9HdX^RQPeUi^_nRUXPePeH$ Ý¥ ( ¦  ( ¢y Ý¥ ( ¢ $  0  #  n á â  n  ¤  0  á â    n  s  ¤  0 Ú  á â    n  s  ¤ à 
 	
   
  
  !"
 #$
%&')(*%
$"
 ¤ #
me^RQ6_di^eH $ # $  sX, (  «rHJZNÍ$ n  «re f UX^ g  Y9UXIKmRTSH9eHXPeUX^_[XUXP_$ á  ws $ ² 
!= Ñ   ¢   
!= Ñ  $  $ ¢  ² á    ws 
HJZn[8^eZ g Hm[ g ZzT6[K£UiPY9ZaQVUXP nRHß g OHJH9T]  ß¢² L6ß®á l ¦ sH_ZY g U8Q6__[8PRZH/_a^ g{@ r  TVUXW  L¢VBeHJZ,8[8^eZr
mUi^ g ß ² r3wnRUXPY8mUX^ g $  $ 1 TVUXW#LePeUX^_[XUXP_ $ á  s $  á    s#1 L $  $ 3 Y9UiI/I/HPeUX^_,[XUXP_
_a^ememUq_ROH°¯ F[_a^ememU g Z}Y9UiI/m[XY9ZQcT H9RQ6_aZH^ePeH Y9UiP_aZ:[8PRZH  Û sKZH9TcTVH di^eH $ Í  n $ 1 I[ $ ¯ $ 1  3
m[ g Y9UiP_qOHdi^eHJPqZemUX^ g $  ( $ 1 
  ¤    PeUX^_#mUi^eXUXP_(I[8haU g H g $ Ý¥ ( ¦  ( ¢y Ý¥ ( ¢ $ m[ g$ Ý¥ ( ¦  ( ¢y Ý¥ ( ¢ $   0 L $  ( Í$ n $  ¤  L  $  ( $ 3
G[Y9UXPRZaQVPq^RQVZeOHnRH Ý¥ ( ¢'H_aZn2OHJI/UXPRZ g OHJHX        ¼6µÕÀ¾ ¸ À·;¶6µ Ç ½GÁW½G¶6µoÀ ³¸ µt¶6µw· ³¸=¸ À#¼nÄÁGÆ ³¸ ¶ ºÂ¸Ê-¸ ¾q¼  ¶6µw·ÁW½m¶nµÝ¥ ( ¢y² 0 #  n á â  n  ¸ ÀÁ¼6µt¼6¾ 
aÁW½ 	=Ä ¸ Ë: ºC¸ Ä #¸ Ë (UX^_#XUX^RTVUXP_(nOHJI/UXPRZ g H g di^eH%   # *( ¢h² s
sL 0 #  n á â n  
H_aZ[P[TV`qZaQ6di^eHX
  PeH}Y9UiPniQSZQSUiP P#OHY9H__[Q g H,HJZ,_a^% _[8PqZHn[8P[TV`eYQSZeOHÆn ^ePeH,=UXPY9ZaQVUXP)H_Zdi^G¤H9TcTVH}_U8QVZY9UXPRZaQVP §^eI/HJPRZ
n2OH g QS8[8bRTVH  XU8Q g  E ^ g Y E QcTcT @ {B=¢:"¤H_aZCY9H¡di^eH PeUX^_C[TcTSUiP_ n2OHJI/UXPRZ g H g mUX^ g T][ =UXPY9ZaQVUXP Ý¥ ( ¢Ì²
0 #  n á â  n  HJPI/UXPRZ g [PqZ/di^G¤H9TcTSH OH g Qc¦HTVH_Y9UXPniQVZaQVUXP_)nR^«Z E OHJU g FHJI/Hk#Y9H di^RQ,HJPqZ g [ §ÓVPeH g [
T[8P[TV`eYQVZOHnRHzT][}=UXPY9ZaQVUXPh#eUi^__a^RQVXUiP_#HJP)m[ g ZaQVHCGeH9TcTVH g{@ xDBGmUX^ g Y9HJZZHn2OHJIKUXP_aZ g [ZaQVUXPG
UXP_jQ]n2OH g UXP_2T6[/niQ6_aZ g QVbe^eZaQVUXP©Y9UXP8hjUQSPRZHnRHCr  HJZnRHÍ  nØ  r  ² ¢  Í  n ª 
 N²
+  
  
mUi^ g ZUi^eZ 
 2U g OH9TQVHJPCnRH ±  3PeUX^_[XUiP_

  
 N² Ø  Íf r  ==  Íw â  r  Íwª 
  _E& ¢
[XHY 
 m  
 ² re(UX^_#mUX^eXUXP_OHY g Q g H Ý ( ¢±_UX^_2T6[=U g IKH
Ý ( ¢g² != Ñ  #   !m á2â l 
  8ß ¢h² != Ñ   !m áTâ l #  
+  Åß¢3_E !¢
T QVPqZeOHJW g [PnRH©OHJZ9[8PqZ(mUq_QVZaQVXHXPeUi^_zmUX^eXUiP_(QSPRZH g iH g ZaQ g TVH_1_QVWXPeH_,_aUXI/IKHHJZ(QSPRZeOHJW g [TVHXY9H}di^RQ'PeUX^_
nRUXPePeH
Ý¥ ( ¢y²  !m != Ñ  á â l #  
  8ß ¢g²  !m á â l != Ñ  #  
  8ß ¢y3
_a^ g±  T][KI/H_a^ g H   8ß ¢h² Ï ! Ñ  #  
+  Åß¢'OH g Qc¦H
 @ r  ¦H.'B@² = #  Ø1 r  ² ¢ ¢41 Ø1 r  1 .w¢s # 
HJZnRUXPY  @ r  ¦H.'B417.-mUi^ g #'1 s 3©PeUi^_,nRHJXUXP_ F[m g OH_aHJPqZ(OH g Qc¦H g TSH_1Y9UXPniQVZaQVUXP_nR^CZ E OHJU gFHJI/H
Les[XHY <  ß *( ¢y² á â l  
)©2UXPniQVZaQVUXP s 9
H9TTVHH_aZ#QVI/IwOHniQ6[8ZHJI/HJPRZOH g Qc¦OHJHX
¤ $  	
   
  
  !"
 #$
%&')(*%
$"

)©2UXPniQVZaQVUXP L/9 Y9UXP_Q6nOH g UiP_2T QVPqZeOHJW g [TVH
  ( ¢h²  !m  < (  ß *( ¢   Åß¢h²  !m ßwá2â l != Ñ  #  
  Åß¢y3
PeUi^_mUX^eXUXP_#I[8haU g H g   ( ¢'m[ g
  ( ¢h  !m ßtáTâ l ss} # Åß² s( ¤ ss # 
± QVPqZeOHJW g [8PnRH2H_aZAmUq_QVZaQVXH#HJZ   ( ¢H_aZGbU g P OHJH 32T6[(=UXPY9ZaQVUXP-ßM-

   ß ( ¢H_aZnRUiPY  ¬ I/H_a^ g [bRTSH 3)©2UXPniQVZaQVUXP p/9 H9TTVH/H_ZzQSIKI¡OHniQ6[8ZHJIKHJPqZzOH g Qc¦$OHJHXme^RQ6_dX^eH 

   ß *( ¢ H_Z^ePeH=UXPY9ZaQVUXP F[K\[TVHJ^ g _m[ g ZUX^eZGmUq_QVZaQVXH_ UX^,PR^RTTVH_JHJZdi^G¤UXP,mHJ^eZnRUXPYA^eZQTcQ6_aH g TVH g OH_a^RTVZ:[8ZUXbeZHJPq^,mUX^ g T6[n2OHJI/UXP_aZ g [8ZaQVUXP
nRH"T6[/Y9UXPniQVZaQVUXP©Le
D UX^eZH_ATVH_2Y9UXPniQVZaQVUXP_#n[8memRTcQ6YJ[8ZaQVUXPnR^/Z E OHJU g FHJI/H#Les_aUXPRZ'OH g Qc¦OHJH_ 3T6[£UXPY9ZQSUiP Ý¥ ( ¢H_aZ[8P[\TS`RZaQ6di^eH
mUi^ g # 1 sXRHJZ#QcT_J HJP _a^RQVZdi^eH %  T¤H_aZ[^__Qeme^RQ6_di^eH $ Ý¥ # *( ¢ $ 1 sX
kLe $ &G C         
  ,'aOHdX^[ZaQVUXP©sx_JaOHY g QVZ

  ( ¢g² h  # *( ¢%   # ( ¢ ² % â  # *( ¢ â  # ( ¢  $ # $ 1 s  , ( ² ro
G[ Y9UXPqZQSPR^RQVZeOH/nRH 
 n2OHY9Ui^RTSH1QVI/IwOHniQ6[8ZHJI/HJPRZÆnRH/Y9H9TcTVH_ÆnRH %f«HJZhn¤^ePeH/m[ g ZHJZnRH % â HJZ ân[8^eZ g H#m[ g ZXne[8P_ TVHJ^ g _2nRHJIQ ¬ mRT6[8P_ g H_amHY9ZaQc _   , (  rÅ   , (   rkX¢GHJZnRHY9HJZZHnRH g PRQ FH g HOHdi^[8ZaQVUXP
mUi^ g  , ( ² rkq
f UX^ g n2OHJI/UXPRZ g H g T[8P[TV`eYQVZOH)nRH 
 APeUX^_K[TcTSUiP_^eZaQcTQ6_aH g TVHCZ E OHJU gFHJI/HnRH  U g H g [  XU8Q g #[ HJZ
(HI[8P @ LDBGUX^C E ^ g Y E QTcT @ {B=¢:edi^eHPeUX^_OHJPeUXPOvY9UXP_J     	C 
  )U g H g [R¢  ! ½@ÄÅµ ¸ ¶6µw·ÁW½m¶6µ   ¸ ÀÁu·R¶6µtÁW½mµtÄ ¸NÇ ¼6µoÀÄÅµ Ç ¶ Ê ¼6½Gµ ¸ À½ Ê¹ ¾ ¸Ê¸ µwÁu·R¶6µtµ ¸a¸  ¸ ÁhÀ½ .@¹ ¶6Ä º ÁW¶6ÄÅÁL·R¶6µtÁW¶6Ä º¸ºRÊ ³¸* ½GµwÁ ³¸=º ½ ¸ Ä º®Â¼  . ¶6µ¡¼
  <   ¢  ² r _E yi¢¼6¾¿¶ º À <®¸ ÀÁ¼6µw¼n¾ 
TÁW½ 	=Ä ¸ ÀÄ º  ÁW¶6ÄÅÁ ¸ µtÁW½ ¸º Ë
(UX^_[XUXP_[\TSU g _9         ¼  ¶6µw·ÁW½m¶6µ 
 ¸ ÀÁ¼nµw¼6¾ 
TÁW½	Ä ¸ ÀÄ º ÐÁW¶nÄ8Á ¸ µtÁW½ ¸º Ë: ºC¸ Ä #¸ Ë (UX^__[iUXP_#dX^eH 
 H_aZY9UXPRZaQVPR^eH}_^ g  ZUX^eZHJPRZaQVH g HJZ,di^G¤H9TcTSHH_aZ,[8P[TV`RZaQ6dX^eHn¤^ePeHm[ g Z
_a^ g  , ( rÅqme^RQ]_dX^eH1TVH_(£UiPY9ZaQVUXP_-% â TVH/_aUXPRZne[8P_,Y9HÆnRUiI[QVPeHXHJZn [8^eZ g H1m[ g Z_a^ g  , (   rÅqme^RQ6_di^eH,TVH_2=UXPY9ZaQVUXP_&% â TVH_aUXPRZne[8P_#Y9HJZ[8^eZ g HnRUXI[QVPeHXXUQSZz[TVU g _2^eP Y9UiPqZUi^ g di^eH9T6Y9UXPdi^eH * nR^mRT6[8P Y9UiI/mRTVH9H 3 PeUX^_z[iUXP_±TSH_znRHJ^R YJ[X__^RQS8[8PRZ:_9
sX
* PeH/Y9UX^emHÆm[i_#T[eH,QVI[W8QVP[Q g HXHJZne[P_,Y9HÆYJ[X_J* H_aZzHJPqZaQ FH g HJI/HJPRZY9UXPRZHJPq^©ne[8P_$T¤^eP©nRH_
nRHJ^R©nRHJIQ ¬ mRT6[8P_  , (  rÅ1HJZ  , (   rÅ3)ne[8P_zY9H/YJ[X_J
 OHJZ:[8PRZ$[P[TV`qZaQ6di^eH/ne[8P_Y E [XY9^eP©nRH
Y9H_znRHJIQ ¬ mRT6[8P_JT QVPRZOHJW g [TVH   
 	 ¢  \[8^eZr em[ g [8memRTcQ6YJ[8ZaQVUXP©nR^Z E OHJU gFHJI/HnRH/#[8^Y E `XLe
* Y9UX^emH T  [H
QVI[8W8QVP[Q g HCHJP nRHJ^RmU8QVPRZ:_ ¨ HJZ    UiP _a^ememUq_aH g [ dX^eH
T¤U g nRUXPeP#OHJH nRH  H_aZ
_^em OH g QVHJ^ g H F[CY9H9TTVH)nRH ¨ ¢9_ROHJm[ g [8PRZ*HJPwnRHJ^R¡Y9UX^ g bH_ * â HJZ *   XU8Q g T][
¦WX^ g Hpe * â ²
*  , (  rÅq
*  ² *  , (   rÅ©¢y3tTVH_Y9UXPRZUX^ g _1£H g I¡OH_ â UXbeZHJPR^_/HJPY9UXI/mRT OHJZ:[PqZ
* â m[ g Y9UX^ g ^©ne[8P_$TSH_aHJP_Z g QVWXUXPeUXIwOHJZ g Q6di^eHm[ g T[ g Y¨  HJZ	  UibeZHJPq^_zHJP©Y9UXIKmRT OHJZ:[8PRZ * 
m[ g Y9UX^ g ^ ne[8P_ÆTSH I §HJIKH _aHJP_}m[ g T[ g Y
  ¨ _aUXPRZ}Y E [XY9^ePY9UXPqZHJPq^_/ne[P_^eP nRH_/nRHJIQ ¬ mRT6[8P_ , ( wrÅHJZ  , (   rkq(UX^_[XUXP_#nRUXPY
  
 	 ¢   ²  å 
 	 ¢   ¦  n 
 	 ¢   ² r 
 	
   
  
  !"
 #$
%&')(*%
$"
 ¤ %
Ò
 
¨

 ²% â   â  ,   r¢ 
 ²%      ,    rR¢
*
 â  
' )(+* 8.  [1£UiPY9ZaQVUXP
 eHJZ#TVH_Y9UiPqZUi^ g _#n QVPqZeOHJW g [8ZQSUiP *K  â HJZ  
HJPC[8memRTcQ]di^[8PRZTVH1Z E OHJU gFHJI/HnRHK [8^Y E ` F[1T6[1=UXPY9ZaQVUXP <   ¢ _a^ g Y E [XY9^eP)nRH_zY9UXPRZUX^ g _  â HJZ   
f [ g Y9UiP_qOHdi^eHJPqZ_^ g ZUi^eZ$Y9UiPqZUi^ g £H g I¡OH#*%Y9UXPRZHJPR^ ne[8P_  T QVPqZeOHJW g [\TSHnRH
 	 ¢'\[8^eZJzOH g U3PeUX^_
mUi^eXUXP_[8memRTcQ]di^eH g TVHCZ E OHJU gFHJI/HnRH  U g H g [Cdi^RQPeUX^_KniQSZdi^eH 
 	 ¢H_Z/m[ g ZUi^eZ[8P[TV`RZaQ6dX^eHC_a^ g
 
   *
	 *)oow *6 *  :*    yL:*  =   * }  ²
Í$ n
zVsX $  -G    (UX^_ g HJm g HJPeUiP_2TVH_Y9UXPniQVZaQVUXP_(mUq_ROHJH_2mUX^ g T6[n2OHJIKUXP_aZ g [ZaQVUXPnRH_2=U g I^RTVH_nRH
> [ g TcQVP ¬ =WTSH E [ g Z' QVPY g OHJIKHJPqZL¯ nRHzPeUXZ g HI[ g Y E H,[TJOH[ZU8Q g HH_aZ#ZH9Tdi^eH 0K ¯ ¢O1 reiHJZ$di^eH  Ø1 ¯Û
rR¢Û rkqRHJZ$n [8^eZ g Hzm[ g Z¯ H_aZ F[_a^ememU g ZY9UXI/m[XY9Ze(UX^_2H9¨GHY9Z^eUXP_±T6[/nOHJI/UiP_aZ g [8ZQSUiPne[8P_±TVHYJ[X_
U F^T6[niQ6_aZ g QVbe^eZaQVUXPnRH¯ H_aZ[b_aU8TV^eI/HJPRZ$Y9UiPqZaQVPR^eHXqY8¤H_Z F[niQ g H,dX^G QcTH9qQ6_aZH(^ePeH=UXPY9ZaQVUXP   ZH9TcTVHdi^eH
 1 ß ¢²  lâ ! <  ¢n:8(UX^_'_a^ememUR_aH g UXP_±HJPÆUi^eZ g H di^eH=<KH_aZY9UXPRZaQVPq^eH#m[ g IKU g Y9H[8^RG\Y9Hdi^RQHJPqZ g [ §ÓVPeHXme^RQ6_di^eH¯ H_Z F[_a^ememU g ZbU g P OHXqdi^G QcTH9RQ6_aZHÔ 1 . ZH9Tdi^eHX  ifß   1 ß*¦ Åß¢@  1 ß¢41£Ô Åß@   
H_aZ¥QSm_Y E QVZaz9QVHJPePH ¬ XU8Q g NUi^ g nRUXP @ sXsBGUi^ D QVZ:Y E I[ g _ E'@ L E B ¢:
 am  	
   
  
  !"
 #$
%&')(*%
$"

(UX^_#PeUXZH g UXP_&%  ¢² 0K á ©  ¢h²  +!â ! á ©  l <  ß¢ÅßKT6[=UXPY9ZaQVUXP)YJ[ g [XY9ZeOH g Q6_aZaQ6dX^eHnRH¯wXU8QVZ  	 n  ß¢² Ø1 }  1 ß¢#T6[TVU8QnRH}  3wPeUi^_[TcTVUXP_n2OHJI/UXPRZ g H g di^eH 
	 n H_aZÆQVm_Y E QVZaz9QVHJPePeH
HJZ nRUiPY Y9UiPqZaQVPR^eHXG[wn2OHJI/UXP_aZ g [8ZaQVUXP«^eZaQcTQ6_aH ^eP Z E OHJU gFHJI/HTVUYJ[T1TcQSI}QSZH¡nRH©Y9UXPRXH g WXHJPY9H XH g _KT6[
niQ6_aZ g QVbe^eZaQVUXPCPeU g I[TVH  
(UX^_[8^ g UXP_bH_aU8QVP nRH_
Z E OHJU gFHJI/H_Ui^ TVHJI/IKH_WOHJP#OH g [8^R _a^RQV\[8PRZ:_)Y9UiPY9H g P[8PRZTSH_ £UiPY9ZaQVUXP_
YJ[ g [iY9ZOH g Q6_aZQ]di^eH_J     	C  al QVHJI[8PeP ¬ HJbH_aWX^eH8¢  ! ½ <  ß¢¸ ÀÁ°½mµtÁ ³¸ É º ¼8»¾ ¸¡¸ Á %  ¢ ²  8!â ! á ©  l <  ß¢Åß . ¼6¾¿¶ º À%  ¢j- r 	=ÄÅ¼6µ Çj-H. Ë: ºC¸ Ä #¸ Ë ÒP)mHJ^eZZ g Ui^eXH g Y9H,Z E OHJU gFHJIKHne[8P_JGeH9TcTVH g?@ x!B         ¾ ¸  ½ ÀÁ ¸ À ¸ ÄÅ¾ ¸=Ê¸ µtÁhÁ º ¶6½ZÀ ¹ ¶TÀ;À½W»½G¾¿½mÁ ³¸ À ¹ ¶6Ä º ¾¿¼  ¶6µw·ÁW½m¶nµ­·;¼ º ¼6·Á ³¸=º ½ZÀÁW½	Ä ¸ 
sX $ %  ¢ $ 1 s*¹ ¶nÄ8ÁLÁW¶6ÄÅÁ  ² r Ë
Le $ %  ¢ $ ² s¸ Á $ %  ¢ $ 1 s¹ ¶6Ä ºr1®1 Ë  ¼6µoÀ· ¸ ·R¼2À $ % $ ¼ ¹ ³¸=º ½G¶ Ç6¸  ¸ Á½G¾ ¸  ½ZÀÁ ¸ Ä8µ¡µt¶ Ê » ºC¸º ³¸=¸ ¾   Á ¸ ¾	=Ä ¸  1 ß°¦  ¢¸ ÀÁh¼ º ½GÁGÆ Ê ³¸ ÁW½ 	=Ä ¸%Çn¸¹ ¼TÀ  ² L  Þ Ë
pe $ %  ¢ $ ² s*¹ ¶nÄ8ÁLÁW¶6ÄÅÁ  Ë  ¼6µÕÀ· ¸ ·R¼TÀ %  ¢²£á ©    ¸ Á   ¸ ÀÁ·;¶6µw· ¸ µtÁ º ³¸¸ ¼6Ä ¹ ¶6½mµtÁ   Ë: ºC¸ Ä #¸ Ë(E _dX^RQ6__HXc¢UX^_K_a^RQVXUXP_{G H9TTVH g $X^ememUq_aUiP_ %  ¢²  !! á ©
	 l <  ß ¢Åß¥² s 3 ne[8P_Y9H)YJ[X_
T¤H_am#OH g [8PY9H,nRHzT]["=UXPY9ZaQVUXPPeUXPP#OHJWR[8ZaQVXHshCY9Uq_  ß\[^eZ$r 3Y9HYQQVI/mRTcQ]di^eHÆdi^eH,mUi^ g ZUX^eZ'QVPRZH g \[\TTVH
@ ¨   BAPeH Y9UiPqZHJP[PqZ,m[X_"^eP PeUiIÆb g H x  [XHYÌ² ¤  	  HJZ x ª RPeUX^_[XUXP_     <  ß ¢8ß ² r GG[
niQ6_aZ g QVbe^eZaQVUXP   H_aZnRUXPY1Y9UXPY9HJPqZ g OHJH,[8^RmU8QVPRZ:_ x  ¬ [8P_TSH,YJ[X_±U F^ $ %  ¢ $ ² sX8QcT¥H9RQ6_aZH   g OHJH9TZH9T di^eH %  ¢h²×á ©    qG["\[ g Q][bRTSHN¯  ["mUX^ g =UXPY9ZaQVUXP
YJ[ g [iY9ZOH g Q6_aZQ]di^eH %  ¢Eá â ©    dX^RQ#\[8^eZsKHJPÃ²   HJZ1TSH g OH_a^RTVZ:[8Zm g OHYOHne[PqZ_J [8memRTcQ]di^eH F[T6[ \[ g Q6[8bRTVH
Z g [P_T6[8ZeOHJHX
= TA[8^eZ g HJI[ g di^eH g di^eHÆY9HJZZHnOHJI/UXP_Z g [8ZaQVUXPPeHniQVZ g QSHJPC_a^ g TcQVI _a^em $ %  ¢ $ dX^[8Pn 4- . ¬ ^ gg HJZZ @FE B  mGzsp8{e¢/nRUXPePeH T¤H9HJIKmRTSH _a^RQV\[8PRZ)nRH©niQ]_Z g QVbe^eZaQVUXP n2OH9¦PRQSH©_a^ g dX^RQ,QVPYQVZH F[ T6[
m g ^nRHJPY9HHJP Y9Hdi^RQY9UXPY9H g PeH,TVHÆY9UXIKmU g ZHJI/HJPqZ$TQVIQVZH/nRHzT6[}£UXPY9ZQSUiP)YJ[ g [XY9ZeOH g Q6_aZaQ6di^eH 9 6G /     ! ¶6½GÁ c  c¤  = ÄÅµ ¸ ³¸ µwÄ Ê ³¸=º ¼6ÁW½G¶6µ Ç6¸ À º ¼6ÁW½G¶6µwµ ¸ ¾ À ¹ ¶TÀ½GÁW½  ÀÁ ¸ ¾ À&	=Ä ¸c;%£¢ 1 µt¶6ÄnÀ·R¶nµ 3À½ Ç ³¸º ¶6µoÀ¾¿¼ Ç ½ZÀÁ º ½ »Ä8ÁW½G¶6µØ1 ¯²c;¢h² Ø1 ¯ ² c;¢h² s 8L a@ 1 µw¶6ÄnÀ¼ # ¶6µoÀK0K ¯ ¢² r2. 0K ¯ ¤ ¢,1Ï ¢ ¤ \L  1 . . Ê ¼6½ À %  ¢ ² 0K á © ,¢ ² Ï ! Ñ  Y9Uq_c; \L  ¸ Á
TcQVIÑ_^em   ! %  ¢h² s Ë
(UX^_[TcTVUXP_#^eZaQcTcQ6_aH g OHJWq[TVHJI/HJPRZ^ePZ E OHJU gFHJI/H2TSUeYJ[TGTcQVIQVZHnRHY9UXPqiH g WXHJPY9H  XUQ g¬ ^ gg HJZZ#mGGsp8{e¢9
nRHT6[K[8IQcTcTSHnRH_zZ E OHJU gFHJIKH_nRH/H gg ` ¬d __aHJHJP  TSHZ E OHJU gFHJI/HnRH/H gg ` ¬d __aHJHJP©H_Z^eP©Z E OHJU gFHJI/HnRH
iQSZH__aHÆnRHY9UXPRXH g WXHJPY9Hz[QVbRTVHXHJP
TSUQUX^=UXPY9ZaQVUXP nRH g OHJm[ g ZQSZQSUiPHJZPeUXPHJP nRHJP_jQSZeOH8¢:     	C  "! ¶6½GÁ ¯%  ¯%¤  = ÄÅµ ¸ ÀÄÅ½GÁ ¸Ç6¸ # ¼ º ½G¼8»¾ ¸ À ¼6¾ ³¸ ¼6ÁW¶6½ ºE¸ À ½Gµ Ç ³¸C¹k¸ µ Ç ¼nµwÁ ¸ À ¸ ÁN½ Ç6¸ µtÁW½	Ä ¸ 3Ê¸ µtÁ Ç ½ ÀÁ º ½ »Ä ³¸¸ À . ¼ #¸ ·j0 ¯ © ² r¸ Á r1 0 ¯ ¤© ² ¤ 1 . . ¾ ¸ À ¯ © ¼
T¼6µtÁÄ8µ ¸  ¶6µw·ÁW½m¶6µ°·R¼ º ¼6·Á ³¸=º ½ZÀÁW½ 	=Ä ¸·;¶ ÊÊ ÄÅµ ¸ Á ¸ ¾G¾ ¸ 	=Ä ¸ $ %  ¢ $ 1 s}¹ ¶6Ä º ÁW¶nÄ8Á  ² r Ë ! ¶6½GÁ Íw°²£¯%@¦ b¦ ¯°­¸ Á   ß ¢h²  ¤  á â l   ¤   1¼6¾¿¶ º À . À½ ßo  ¢ - ßÌ¸ Á ¨ 1  5. ¶6µ,¼
 ¢ Ø1 Íwª @ ßo*¦ ¨  ßoN¦  B=¢O-   L ¨ ¢   ß ¢
UXIKmeZHZHJPq^ nRHPeUq_ E `RmUXZ E FH_aH__a^ g T6[C\[ g Q6[8bRTVH­¯wAnRH)nRHJP_QVZOH)Y9UXPRZaQVPR^eHm[ g I/U g Y9H[8^R HJZ F[
_a^ememU g Z/Y9UXI/m[XY9ZGPeUX^_1mUi^eXUXP_[8memRTcQ6dX^eH g TVHZ E OHJU gFHJI/H/nRH l QVHJI[PeP ¬ HJbH_aWi^eH HJZ1TVHTVHJI/I/HLRyq
di^RQPeUX^_znRUXPePeHJPqZ$TSH_ E `qmUXZ EGFH_H_nR^Z E OHJU g FHJI/HzLXxHJZHJP m[ g ZaQ6Y9^RTcQVH g $ %  ¢ $ 1 s  iw ²re
(UX^_[ gg QSiUXP_nRUXPY F[^ePZ E OHJU g FHJI/HznRHÆY9UXPRZaQVPq^RQVZeOH,mUX^ g T6[1TVU8QnRH}  9     	C    ¼6µÕÀ¾ ¸ À·R¶nµ Ç ½GÁW½m¶nµoÀ ³¸ µt¶6µw· ³¸=¸ À¼6Ä Ç ³¸ »ÄÅÁ Ç Ä ¹ ¼ º ¼É º ¼ ¹ Æ ¸ $ ¯¸ ÀÁ Â¼ÀÄ ¹6¹ ¶ º Áh·;¶ Ê}¹ ¼n·=Á¸ Á¼%ÄÅµ ¸Ç6¸ µoÀ½mÁ ³¸ ·R¶nµwÁW½GµwÄ ¸L¹ ¼ ºNÊ ¶ º · ¸ ¼6Ä  ' . ¾¿¼¾¿¶6½ 	 n Çn¸C}  ¸ ÀÁ  ½ ¹ À·Æ8½GÁ  ½ ¸ µtµ ¸4.¸ Á Ç ¶6µt··R¶6µtÁW½mµtÄ ¸ Ë
 	
   
  
  !"
 #$
%&')(*%
$"
  R
: ºC¸ Ä #¸ Ë (UX^_[\TTVUXP_ OHJZ^niQVH g T6[8[ g Q6[8ZaQVUXPCnRHT6[}TVU8Q  	 nA[h ¢mUX^ g nRHmHJZaQVZH_z\[ g Q6[8ZaQVUXP_,nRH`X(UX^_
[XUXP_
Ø1 }  ª @Fh  h ¦  h B=¢ != Ñ  Ø1 r  ² ¢ ¢ Ø1 Ít%ª @Fh  h ¦  h B=¢;_E E ¢
(UX^_#[TcTSUiP_#^eZaQcTcQ]_H g T6[ÆY9UiPqXH g WXHJPY9HTVUeYJ[TVHzTcQSI}QSZHÆnRH(T]["TVU8QnRH_}Í  XH g _T][ÆTSUQ¥PeU g I[TVHX HZ E OHJU gFHJI/H
LXx/_ jOHY g QVZ9
i   di^[8Pnß    ¢ - ß     if¢!Û   $  ¢ Ø1 Í  ª @ ß  ¦ ¨  ß  ¦  B=¢    ¨ ¢   ß¢ $ 1
 E U8Q6_Q6__UXP_*² '  h [XHY ' 1 sX ¨ ² L  h HJZ  ² L h HJZ[Q6_aUXP_zZHJPn g H%ßoiH g _ß  ¢Ì² h nRH
_aU g ZHdX^eH $ ßo¡ß  ¢ $ ² $ ßo h $ 1 h 3
PeUX^_[XUXP_#[TVU g _ßo¦ ¨ ² ßo©L h 1 h 	 h 1¥ßo1 h ¦  h 1£ßÕ¦ L  h ² ßo¦    HJZ
 ¢ Ø1 Íwª @ ßo*¦ ¨  ßo*¦  B=¢21   L ¨ ¢   ß ¢@¦ 1    ¨ ¢  s  L  ¦ ' ¢1    h 
[XHY  H1 .   P)[8memRTcQ]di^[8PRZTVH1Z E OHJU gFHJI/H,LXxeRPeUX^_[XUiP_ nRUiPY8mUX^ g ¢,Û 
 ¢ Ø1 Íwª @Fh  h ¦  h B=¢ 1  ¢ Ø1 Íwª @ ßo*¦ ¨  ßo*¦  B)1    h _E x¢
UX^ HJPY9U g H Ø1 Íwª @Fh  h ¦  h B ¢21   ¢  h  xXr¢
(UX^_#mUi^eXUXP_ g OHOHY g Q g HTaOHdX^[ZaQVUXP E E e[XHY  ZH9TdX^eHzTaOHdX^[ZaQVUXP)xXr/_aUQSZ(\[TcQ6nRHXG_aUX^_2T6[1=U g IKH
Ø1 }  ª @Fh  h ¦  h B=¢] = Ñ  Ø1 r  ² ¢ ¢ Ø1 Íwª @Fh  h ¦  h B=¢@¦ != Ñ  Ø1 r  ²×¢G¢ Ø1 Íw%ª @Fh  h ¦  h B=¢
 xes¢
1
= Ñ  Ø1 Íw%ª @Fh  h ¦  h B=¢@¦ != Ñ  0K r  ¢¢ Ø1 Íwª @oh  h ¦  h B=¢  xXL¢
TVHÆnRH g PRQVH g ZH g I/H)OHJZ:[8PRZ#UXbeZHJPR^HJP [8memRTcQ6dX^[PqZ(T QVP OHJWq[TcQVZeOHnRH C[ g XU8 F[1T6[K\[ g Q6[8bRTVH1mUq_QVZaQVXH{r  
(UX^_[XUXP_A_a^ememUq_ROHdi^eH#T6[,nRHJP_QVZeOH0<nRH¯-OHJZ:[QVZY9UXPRZaQVPR^eHm[ g I/U g Y9H[8^R HJZ F[,_a^ememU g Z Y9UiI/m[XY9Z
f [ g Y9UiP_qOHdi^eHJPqZ$<CH_ZbU g P OHJH 3_aU8QVZÔ 1 . bU g P[PqZ$<  ß¢9
XU8QVZ x TVHzIQVPRQVIÆ^eI nRH¯u31PeUX^_'mUX^eXUXP_±[Q g HT6[1Z g [P_T6[8ZaQVUXP¯ ² x ¦¯  XHJZL¯  H_Z F[1_a^ememU g Z
Y9UXI/m[iY9Z mUq_QVZaQcXUQSZÍ  ² Ï  Ñ  ¯  ²
ÍwL¦¢ x 31TSH_#¯  Y9UXIKI/H#TVH_L¯  OHJZ:[8PRZAQVPnOHJmHJPne[8PqZ9_JRPeUX^_
[XUXP_Ø1 Íwª @Fh  h ¦  h B ¢g² Ø1 Í  ²
ÍwN¦®¢ x ª @oh  ² h ¦ ¢ x, h  ¦  h  ² h ¦Ã¢ x ¦  h B=¢²  Ø1 Í  1 h  ¢
²  <  k (l= Ñ m <  ßtJ¢ 8ßt  k ( â l=l Ñ m <  ßw¤¢ 8ßt¤  k ( â l=  â l  å l  Ñ m <  ßo¢Åßo >
1£Ô   <  k (l= Ñ m Åß   k ( â l=l Ñ m Åß ¤   k ( â l=  â l  å l  Ñ m Åß  >² Ô    h  ¢  ¢² Ô  h   â  ¢ s8¢  h  ² Ô  _h ¦ x ¢G¢  â  ¢ws8¢  h 3
PeUX^_(HJP©nOHnR^RQ6_aUXP_zdX^eHXmUi^ g ¢   o¯ OHJZ9[8PqZ#bU g P#OHJHXnRHÆI §HJI/Hdi^eHÍwHJZÍ   QT'H9RQ]_ZH  ¤C1 .
ZH9Tdi^eH Ø1 Íw%ª @oh  h ¦  h B=¢ 1  ¤  h emUi^ g ZUX^eZ h 
 R¤  	
   
  
  !"
 #$
%&')(*%
$"

(UX^_/[XUXP_nRUXPYUXbeZHJPq^eH ^ePeH)nRUX^ebRTVH)I[hjU g [8ZaQVUXPwnRHT][ nOHY9UXI/mUq_QVZaQVUXP nRH
T aOHdi^[8ZaQVUXPwxesXAHJZ
nRUXPY"PeUX^_#mUi^eXUXP_OHY g Q g H
Ø1 }  ª @oh  h ¦  h B=¢41   ¤  h ¦ != Ñ    0K r  ¢ h¢  ¢ ²    h [XHY    1 .£
(UX^_#HJP Y9UiPYTS^eUiP_di^eHzT6[1TVU8Q  [8^)_HJP_nRHzT6[=UXPY9ZaQVUXP)nRH g OHJm[ g ZaQVZaQVUXP¢nRH}  H_aZ#TcQVm_Y E QSZqz9QSHJPePHXHJZ
nRUXPY1Y9UXPqZQSPR^eHX
zLe   79  
     ~ V  V       J   [nOHJI/UiP_aZ g [8ZQSUiPnRHAT6[$£U g IÆ^RTVHnRH > [ g TcQVP ¬ =W8TVH E [ g Z
PeUX^_'Y9UXPnR^RQVZ F[ g HY E H g Y E H g T6[z\[TVHJ^ g [X_a`RI/meZUiZaQ6dX^eH F[$T  QSPR¦PRQGn¤^ePeH2£UiPY9ZaQVUXP1QSPY9UiPePq^eH 
 nRUXPeP OHJH2m[ g
^ePeH©OHdX^[ZaQVUXP)nR^ g HJPeUX^eXH[^)nR^)Za`qmH
 ² ¦ 
    eU F^ ,QVPniQ6dX^eH1T¤UXm#OH g [8ZaQVUXP)nRHY9UiPqXUTS^eZQSUiP nRH
nRHJ^R niQ6_aZ g QVbe^eZaQVUXP_ GH g OH_a^RTVZ:[8Z#_aH,PeUXI/IKH,Z E OHJU gFHJI/HnR^ g HJPeUX^eiH9TTVHJI/HJPRZUi^_[TcTVUXP_#I[QVPRZHJP[8PRZ
n2OH9¦PRQ g Y9HdX^G H_aZzT QVPqZeOHJW g [8bRQcTcQVZeOH l QVHJI[8PePRQVHJPePeH)niQ g HY9ZHXdi^RQH_aZ1^eZaQcTQ6_ROHJHne[8P_TSH_1Y9UXPniQVZaQVUXP_nRHY9H
Z E OHJU gFHJIKHÆ 
    ³´rÁW¼6µtÁ Ç ¶nµwµ ³¸ ÄÅµ ¹ ¼TÀ  . À¶6½ ¸ µwÁ¾ ¸ ÀrÀ¶ ÊÊ¸ À Ç6¸ %½ ¸=Ê ¼6µwµÀÄ ¹ ³¸=º ½ ¸ Ä ºC¸ À ¸ Ág½Gµ  ³¸=º ½ ¸ Ä ºE¸ À¼ ¹6¹@º ¶  ½ Ê ¼nµwÁ¾ È ½mµtÁ ³¸ É º ¼6¾ ¸NÇÈ ÄÅµ ¸  ¶6µw·ÁW½m¶nµ <¥Ç ³¸ /Lµw½ ¸ ÀN·R¶ ÊÊ¸

 
 ² != ©ZÑ m  _a^em  <  ß¢ 96ß!ª @ 5    5 ¦s8¢ i¢U ¸ Á

 
² != ©ZÑ m  QVPR  <  ß ¢ 96ßª @ 5    5 ¦ s¢ i¢U3¾¿¼  ¶6µt·=ÁW½G¶6µ <¡¸ ÀÁ¼6¾¿¶ º À Ç ½GÁ ¸NÇ ½ ºC¸ ·Á ¸=Ê¸ µtÁ%½ ¸Ê ¼nµwµ½mµtÁ ³¸ É º ¼8»¾ ¸ À½ 
 
 ¸ Á 
 
 ¼ ¹6¹fº ¶·Æ ¸ µwÁy¾q¼ Ê )¸=Ê¸ ¾¿½ Ê ½GÁ ¸/rµt½ ¸ 	Ä8¼6µ Ç ~- r ËÒPmHJ^eZY9UiP_a^RTVZH g ¬ ^ gg HJZZGHJZOGeH9TcTVH g mUX^ g Y9HJZZHn2OH9¦PRQSZQSUiP g HJPnR^eH2P OHY9H__[\Q g H'mUX^ g TVH_ QVPqZeOHJW g [8ZQSUiP_
_a^ g@ r  .'BRm[ g TVH# [\QSZdi^G QcTH9RQ]_ZHnRH_ =UXPY9ZaQVUXP_'Y9UXPRZaQVPq^eH_±HJZ l QVHJI[8PePQVPRZeOHJW g [8bRTVH_'dX^RQUiPqZ'nRH_'8[ g Q6[ ¬
ZaQVUXP_±=U g ZH_J8HJZ2mHJ^eXHJPRZI §HJI/HZHJPn g H F[,PeH(m[X_ §HJZ g H#bU g P OHJH_  XU8Q g G H9TTVH g ¢3mUX^ g nRHZH9TcTVH_±£UiPY9ZaQVUXP_
GiQcT¥PG H9qQ6_aZHzm[X_2nRH_aUTS^eZQSUiP_ F[TjOHdi^[8ZaQVUXPnRH g HJPeUX^eiH9TTVHJI/HJPRZ 
 ²}¦ 
  nRUXPRZPeUX^_2m[ g TSH g UXP_
[8^ m g UY E [QVP)m[ g [8W g [m E HX¬ [8P_TSHzYJ[X_'U F^}T  QSPRZeOHJW g [8ZaQVUXPmU g ZH_^ g ^ePQVPRZH g \[\TTVH,bU g P#OHXT QVPRZeOHJW g [8bRQcTcQSZeOH l QVHJI[8PePRQVHJPePeHÆniQ g HY9ZH
H_aZOHdX^RQV\[\TSHJPRZH F[(T QVPRZeOHJW g [8bRQcTcQSZeOH l QVHJI[8PePRQVHJPePeHYT6[X__Q6di^eHXXHJZ8HJPm[ g ZaQ6Y9^RTQVH g iTVH_ =UXPY9ZaQVUXP_Y9UiPqZaQVPR^eH_
m[ g IKU g Y9H[8^RGdi^RQ_aUXPRZ l QVHJI[8PeP1QVPqZeOHJW g [8bRTVH_J_aUXPRZ [^__QniQ g HY9ZHJIKHJPqZ l QSHJI[8PeP1QSPRZeOHJW g [8bRTVH_J H'PeUXI
n QVPRZOHJW g [8bRQcTQVZeOHniQ g HY9ZHm g U\iQVHJPqZnR^} [QVZ#dX^eH#T¤UiP}Y9UiP_Q6n FH g HniQ g HY9ZHJI/HJPqZ#nRH__aUiI/I/H_'_a^ g@ r  ¦H.'BHJZ
PeUXP
T][}TcQVIQVZHÆn¤^ePeH"QVPqZeOHJW g [TVHn2OH9¦PRQSH_a^ g ^eP)_aHJWXI/HJPRZ#¦PRQ @ r  ¨ BRdX^[8PnUiP[QVZZHJPn g H ¨ XH g _¦H. 
(UX^_[XUXP_2nOHJI/UXPRZ g OH ne[8P_ TSH_(Y9UXPniQVZaQVUXP_nR^Z E OHJU gFHJI/HpXrdi^eHT6[1TVU8QnRH~}  H_aZY9UXPRZaQVPq^eH 3H9TcTVH,H_aZ
F[_a^ememU g ZY9UXIKm[XY9Zme^RQ]_dX^eH1TVH/_a^ememU g ZnRH#}  H_aZ,Y9UXPRZHJPq^Cne[8P_zY9H9TS^RQ nRH¯di^RQ±[ OHJZeOH_^ememUq_ROH F[
_a^ememU g Z,Y9UXI/m[XY9ZG[}£UiPY9ZaQVUXP R[h ¢²  	 n  .w¢y  	 n _h ¢¢Eá , k n2OH9¦PRQVH/_a^ g @ r  .'B [KI §HJI/H_a^ememU g Z
Y9UXI/m[iY9ZdX^eH}  RHJZH9TcTVHH_aZY9UXPRZaQVPR^eHÆY9UXI/IKH 
	 n _h ¢9(UX^_[XUiP_ nRUiPY 9     	C     ¼6µÕÀ¾ ¸ À·;¶6µ Ç ½mÁW½G¶6µÕÀ Ç Ä!ÁGÆ ³¸ ¶ ºÂ¸Ê-¸ $ ¯ Ç6¸Ç6¸ µoÀ½mÁ ³¸ ·R¶nµwÁW½GµwÄ ¸¹ ¼ ºNÊ ¶ º · ¸ ¼6Ä %¸ Á Â¼ÀÄ ¹6¹ ¶ º Ár·;¶ Ê}¹ ¼n·=Á .¸ ÁY0K r  ¢41 . ' . ¾¿¼¾¿¶6½ 	 n Ç6¸~}  ¸ Á¾q¼  ¶6µw·ÁW½m¶6µ R[h ¢h²  	 n  .w¢g  	 n [h ¢¢Cá , kÀ¶6µwÁ Ç ½ ºC¸ ·=Á ¸Ê-¸ µwÁ %#½ ¸=Ê ¼6µtµ½GµwÁ ³¸ É º ¼8»¾ ¸ ÀË
H2TVHJI/I/H#_a^RQV\[8PRZnRUXPePeH#^ePeH Y9UXPniQVZaQVUXPKP OHY9H__[\Q g H'HJZ_a^% _[8PRZH n QVPRZeOHJW g [8bRQcTcQSZeOH l QVHJI[8PePRQVHJPePeH,niQ ¬
g HY9ZH2mUX^ g TSH_ =UXPY9ZaQVUXP_mUq_QVZaQVXH_;32PeUX^_TVH nRUiPePeUXP_GmUX^ g Y9UXIKmRT OHJZH g Y9H'm[ g [8W g [8m E H_^ g T QVPqZeOHJW g [8bRQcTcQVZeOH
l QVHJI[8PePRQVHJPePeHniQ g HY9ZHX       ! ½   r!¸ ÀÁr·;¶6µtÁW½mµtÄ ¸ . ®¸ ÀÁ Ç ½ ºC¸ ·=Á ¸Ê-¸ µwÁ %#½ ¸=Ê ¼6µtµ,½mµtÁ ³¸ É º ¼8»¾ ¸ À½ ¸ ÁÀ ¸ Ä8¾ ¸=Ê¸ µwÁhÀ½h¾¿¼À¶ ÊÊ-¸°Ç6¸ %#½ ¸=Ê ¼6µtµ!ÀÄ ¹ ³¸=º ½ ¸ Ä ºE¸ 
 
 ¸ ÀÁr»b¶ º µ ³¸=¸}¹ ¶6Ä º Ä8µ m Ë
 	
   
  
  !"
 #$
%&')(*%
$"
    
: ºC¸ Ä #¸ Ë 8QT6[ £UXPY9ZQSUiP  H_aZÆniQ g HY9ZHJI/HJPqZ l QVHJI[PeP©QVPRZOHJW g [8bRTVHXQcT H9RQ6_aZHm[ g n2OH9¦PRQSZQSUiP ^eP m/ZH9T
di^eH 
 
   1 . 3T6[/Y9UXPniQVZaQVUXPH_aZnRUXPY(P#OHY9H__[Q g HX  TcTVH,H_aZ_a^% _[PqZH 3HJPH9¨GHJZq_^ememUq_aUiP_dX^eHXRmUX^ gmXePeUX^_([`iUXP_

 
  }² != ©vÑ m w_a^em  <  ß¢ 96ß!ª @ 5    5 ¦s8¢  @ H1 .£
G[_ROH g QSHnRUiPeP[8PqZ 
 
   H_aZbU g P#OHJH,HJZ F[ZH g I/H,mUq_QVZaQca3)mUX^ g ZUX^eZ
JRQcTH9RQ]_ZHÆnRUXPY"^eP  ZH9Tdi^eH=   m _^em    ß ¢y3Rßª @ 5 m   5 ¦ s8¢ m @ C1H3
n[8^eZ g H,m[ g Z OHJZ:[8PRZ#mUq_jQSZQSiHXPeUX^_([iUXP_

 
    
 
   ² != ©ZÑ m   _a^em   ß¢g QVPR   ß ¢¢y3
ßª @ 5 m   5 ¦s8¢ m @ 
 = ©ZÑ m   _a^em   ß¢g QVPR   ß ¢¢y3
ßª @ 5  mT  5 ¦s8¢  m @ ¦ =   m  _a^em   ß¢ 9 ßª @ 5 m   5 ¦ s8¢ m @ Å
 xXp¢
X^ g @ r   maB±T6[ =UXPY9ZaQVUXPH_aZ)Y9UiPqZaQVPR^eH©HJZ F[w_a^ememU g Z)Y9UXI/m[iY9ZQ3 H9TTVH©H_Z)nRUXPYC^ePRQc£U g IwOHJIKHJPqZ
Y9UXPRZaQVPq^eH 3 PeUX^_#mUX^eXUXP_znRUXPYzZ g UX^eXH g ^ePHJPRZaQVH g  Û r1ZH9Tdi^eH
i8   r 1¡ #1  L Î   _a^em   ß¢g QVPR   ß¢3
ßª @   m \L Î    N¦ s¢ m 8L Î BWC1 ;3
HJPR¦PGT6[ nRH g PRQ FH g H/_aUXIKI/H/nR^©ZH g I/H/nRH/n g U8QVZHnRHT QVP#OHJWq[TcQVZOHxipn2OHY g U §ÓVZdX^[Pn TVH/m[X_,niQVIQVPq^eHX HJZ
nRUXPY1dX^[8Pn
UXPm[X__HnR^)m[X_m[^m[X_m \L Î 3PeUX^_[XUiP_ nRUiPY,UXbeZHJPR^T6[I[hjU g [8ZaQVUXP

 
  
 ¤   
 
    ¤    L Î y¦ ;3
T6[Y9UXPRZaQVPR^RQSZeOH[8b_U8TV^eHnRH _a^ gK@ r   maB#OHJZHJPnÆY9HznRH g PRQVH g g OH_a^RTVZ:[8Z F[,ZUX^eZ C1 m \L Î XY9HzdX^RQ¥Y9UXIKmRT FHJZH
PeUXZ g HnOHJI/UXP_Z g [8ZaQVUXPG
  \
	 \«Y9HTVHJI/IKH/mH g IKHJZnRH/I/UXPRZ g H g n¤^ePeH[8^eZ g HI[PRQ FH g H/dX^eH  	 n HJZzT6[=UXPY9ZaQVUXP R_h ¢nR^
Z E OHJU gFHJIKHpXL X=UXPY9ZaQVUXP_(Y9UXPqZQSPR^eH_(HJZ F[/_a^ememU g ZY9UXIKm[XY9Z_aUiPqZniQ g HY9ZHJI/HJPRZ l QVHJI[8PePQVPRZeOHJW g [8bRTVHX
zpe         ' / 	A    /         	C ±  G ¥      ¬ [8P_"T6[
_aHY9ZaQVUXPCpeePeUX^_([iUXP_ F[ g OH_UX^n g Hz^ePeH©OHdi^[8ZaQVUXP)nRH"T6[1£U g I/H

 ²+¦ 
      x8{ ¢
U F^   g HJm g OH_HJPqZH$T  UXm OH g [ZaQVUXP nRH,Y9UXPRXU8TV^eZaQVUXP  n2OH9¦PRQVH_a^ g TVHnRHJIQ ¬ [eH,mUq_jQSZQ¢:   H_aZ2T6[niQ6_aZ g QVbe^eZaQVUXP
n¤^ePeH/8[ g Q6[8bRTVHmUq_QVZaQVXH°¯¡ CH_aZ,^ePeH}£UXPY9ZQSUiP Y9UXPePR^eH}n2OH9¦PRQVH_a^ g T QVPqZH g \[TcTVH @ r  .'BeHJZ
 H_aZzT6[
=UXPY9ZaQVUXPwQVPY9UXPePR^eHX   PeHZH9TcTSH OHdX^[8ZQSUiP _J[8memH9TTVH OHdi^[8ZaQVUXP nR^ g HJPeUX^eXH9TcTVHJI/HJPqZ G[ g HY E H g Y E H nRH
_aU8TV^eZaQVUXP F[K^ePeHZH9TcTSH OHdX^[8ZQSUiP[QVZm[ g ZaQVH}nRH"T6[Z E OHJU g QSHnR^ g HJPeUi^eXH9TcTSHJIKHJPqZQ3 PeUX^_,_a^RQVXUXP_$T6[KTcQSWiPeH
W'OHJP OH g [TVHnRHm g OH_HJPqZ:[ZaQVUXP¡nRH G H9TcTSH g HJZ/nRH ¬ ^ gg HJZZ_[8P_/nRUXPePeH g TVH_/n2OHJI/UXP_aZ g [8ZaQVUXP_JÒPwmUX^ gg [
[8^__jQY9UXP_a^RTVZH g mUX^ g T][KZ E OHJU g QVHnR^ g HJPeUX^eXH9TcTVHJI/HJPRZ ¬ [XY9^eP E [ ¬  [i_aZH9TcTVH @  BGHJZ l Uq__ @ L  B
'aOHdX^[ZaQVUXP)x8{mHJ^eZ,[8^__Q'_JaOHY g Q g H

  ¢h²  ¢¦  

Ñ m 
  y¡8¢  1 Å8¢; x  ¢
HZ E OHJU gFHJIKHnR^ g HJPeUX^eXH9TcTVHJI/HJPqZnRUiPePeHT6[/8[TVHJ^ g [X_a`RI/meZUiZaQ6dX^eHnRH 
 F[T QVPR¦PRQ HJP =UXPY9ZaQVUXP©nRH
T QVPqZeOHJW g [\TSH_^ g?@ r  .'B¥nRH HJZnRH"T¤H_am#OH g [8PY9H  nRHN¯w
(UX^_Y9UiP_Q6nOH g UXP_(^ePeH/_a^RQVZH/nRH8[ g Q6[8bRTVH_,mUq_QVZaQVXH_(QVPnOHJmHJPne[8PqZH_zHJZQ6nRHJPRZaQ6dX^eHJI/HJPRZniQ6_aZ g QVbe^#OHJH
 ¯ ¢}nRH©niQ6_aZ g QVbe^eZaQVUXP Y9UXI/I^ePeH   HJZnRH)I/U8`XHJPePeH
¦PRQSH _0K ¯%9¢²  1 .w¢:HJZnRH_ZHJI/m_nRH
    	
   
  
  !"
 #$
%&')(*%
$"

g HJPeUX^eiH9TTVHJI/HJPRZ  © ² ¯%¦Å¦×¯ © 3  ne[8P_K^eP IKUn FH9TSH)nRHCYTcQSHJPRZ ¬ _aH g XHJ^ g 2TVH_  © mHJ^eXHJPRZ §HJZ g H
Y9UXP_Q6n2OH g OH_Y9UiI/I/HzTVH_ZHJI/m_n[ gg QVOHJHnRH_zYTcQSHJPRZ:_9¢9
(UX^_[TcTVUXP_ [Q g HK^_[8WXHnRH}T][
I/H_a^ g H  ² Ï !©ZÑ     © U F^    © H_Z,T6[)Y9UXPRXU8TJOHJHQ FHJI/H/nRH   [XHY
H9TcTVH ¬ I §HJI/H 31Y9HJZZHIKH_a^ g H#H_aZ[8memH9T OHJH#I/H_a^ g HnR^ g HJPeUX^eXH9TcTVHJI/HJPRZoÒPKmHJ^eZ[8^__jQ n2OH9¦PRQ g nRH(I[8PRQ FH g H
OHdi^RQV\[TVHJPRZH1T6[I/H_a^ g H _a^ g ZUX^eZ_aUX^_ ¬ HJP_HJIÆbRTVH  nRH ±  Y9UXI/I/H
   ¢h² != ©ZÑ m Ø1  © ª  ¢ [XHY  m²roÒP UXbeZQSHJPRZ)^ePeH m g HJIQ FH g H m g UXm g QJOHJZeOH g HJI[ g dX^[bRTSH HJP Y9UXP_Q6n2OH g [8PqZTVH©ZHJI/m_)n[ gg8§HJZ   ZH9TÆdi^eH
 ²wQVPR   9 Î Û®U 9 UXP_Q6n2OH g UXP_   ¢h²  y@ r  VB=¢y3KPeUX^_[XUXP_  © ª @ r  gBW 51    Û 5 
3 HJZnRUXPY
  ¢² != ©ZÑ m Ø1  © ª @ r  VB=¢y² != ©ZÑ m Ø1   Û 5 ¢h² 0K   ¢;
(UX^_[XUXP_[\TSU g _2TVH_nRHJ^RZ E OHJU gFHJIKH_OHdi^RQV\[TVHJPRZ:_z_a^RQV\[8PRZ:_9     	C  
  $Æ ³¸ ¶ ºÂ¸=Ê¸ ¾¿½ Ê ½GÁ ¸¹ ¶nÄ º ¾ ¸ Á ¸=Ê}¹ À ÇÈ ¼ ºRº)¸ Á '8Ë   Ä8¼nµ Ç, - . .   -  ¹fºC¸ À 	=Ä ¸À )Ä ºC¸=Ê¸ µwÁ . ¼ #¸ · r 1 ,² 0 ¯ ©  . .r¸ Á s  . ²r21
HJZne[P_2TVH_I §HJI/H_#Y9UXPniQVZaQVUXP_J     	C      ÄÅ¼6µ Çj- . .     -  Ë: ºC¸ Ä #¸ Ë(E P}_^RQS8[8PRZ ¬ ^ gg HJZZJ¢9TÒPn2OHJIKUXPqZ g Hn[8bU g ndX^eH 0K   ¢41 .  g OH_a^RTVZ:[8Z'di^RQPeUX^_'_H g [z^eZaQcTVHm[ g T6[_^RQSZHX  PH9¨GHJZ8PeUX^_'[XUiP_ 0K ¯ © ¢h² ¡Û r3(QcT¥H9RQ6_aZHnRUXPYÛ rzZH9T di^eH Ø1 ¯ © Û i¢h² }Û re
 E U8Q6_Q6__UXP_/[TVU g _~+-ZH9TdX^eH+   9 f ^RQ]_dX^eH^ePeH_ROHdi^eHJPY9HnRH + £U8Q6_¯ © Y9UXP_ROHY9^eZaQc _1dX^RQ_aUiPqZ
_a^em#OH g QVHJ^ g _ F[  g HJPnRHJPRZ  w ã Û + Û×:HJZ,dX^G QcT`C[ x _qOHdi^eHJPY9H_,nRH{+ =U8Q6_¯ © ne[8P_  w ã PeUX^_[XUXP_ Ø1 + Y9UXP_ROHY9^eZQ_L¯ © ZH9T6_di^eH¯ © Û i¢²  ã Ø1 XUXI/I/HnRH?+ Y9UXP_ROHY9^eZaQc _L¯ © ZH9TcTVH}di^eH 1¥¢ i¢
1 s} Ø1 + Y9UXP_ROHY9^eZQ_L¯ © ZH9T6_zdX^eHN¯ © Û i¢h² s}	 ã Ø1 x £UQ]_1£¢ i¢41 Ø1  1£¢ X¢ w ²  sL  ã ¢ w Ò^)HJPY9U g HXemRTV^_(£U g I/H9TcTVHJI/HJPqZØ1 ¯ © Û   5 ²¡   ==    ¦u+©¢¢h² Cã 
Ø1   ã= ©ZÑ  ¯ © 1£¢ X¢41 s Ø1 ¯ © Û   5 ²Ì   ==    ¦ + ¢¢h² s} Cã 
Ø1   ã= ©ZÑ  ¯ © 1£¢   i8 ²  ¦ÃD+  r£ x ¢41 Ø1   ã= ©vÑ  ¯ © 1£¢ i¢ w ²  s	 ã ¢ w 
Y9HÆdi^RQPeUX^_(nRUXPePeH Ø1 
 Û x + ¢h² Ø1  w ã 1®¢,1 Ø1  w ã 1 + i¢  sr Cã¢ w 
(UX^_HJP)n2OHnR^RQ6_aUXP_
  ¢² 0K   ¢h² != ©vÑ m Ø1   Û 5 ¢h + !=w Ñ m Ø1  Û x + ¢ + !=w Ñ m  sL  ã ¢ w 1 . x !¢
 	
   
  
  !"
 #$
%&')(*%
$"
   
ÒP)^eZQTcQ6_aHHJP_a^RQVZH1TaOHdi^[8ZaQVUXPnRHª [T6n  XUQ g¬ ^ gg HJZZJ¢
0K Í 

¢h² 0/ ¯ ¢ 0/  ¢     ZHJI/m_(n[ gg8§HJZÍt² = ©ZÑ  ¯ © ¢  xRyi¢
HJP [memRTQ6di^[8PRZY9HJZZH OHdi^[8ZaQVUXP)[8^ZHJIKm_n[ gg8§HJZ   HJZ F[ÆT][K_aUXI/I/H      ®¢y3)Y9HYQPeUX^_(nRUXPePeH
 0K   ¢²    ¢h² 0     ®3
HJZnRUXPY   ¢   s  x E ¢¬ [8^eZ g H,m[ g Ze_Qy¯ H_aZbU g P#OH EØ1 ¯   ¢h² s8¢:OHJZ:[PqZnRUXPeP#OHdX^eH
 ws~1   1 Í   â J1®  m[ g nOH9¦PRQVZaQVUXPGHJZdX^eH 
0K Í 

¢² 0K Í 
 â  ¦¡¯ ¢h² 0K Í   â  ¢u¦ 0K ¯ ¢ UXP UXbeZaQVHJPqZ
 0   ²    ¢² 0K Í   ¢®y¦  3 xXx¢HJP Y9UiIÆbRQVP[8PRZ#TVH_OHdi^[8ZaQVUXP_x E HJZxixeeUXPUXbeZQSHJPRZ
  ¢ -  dX^[8Pn 4- .£ÒP)Z g UX^eXH g [1ne[8P_ ¬ ^ gg HJZZ#^eP)Y9UXI/mRT OHJI/HJPRZnRHn2OHJI/UXP_aZ g [8ZaQVUXPne[8P_ TSHYJ[X_2U F^¯ PG H_aZ#m[X_#bU g P OHJHX
G[_aU8TV^eZaQVUXPCnRHzT aOHdi^[8ZaQVUXP)nRH g HJPeUX^eXH9TcTVHJI/HJPqZ,x8{_ ¤UXbeZaQVHJPRZnRH,I[8PRQ FH g H OHdi^RQS8[TVHJPqZHÆY9UXI/IKHY9H9TTVH
nRH,TaOHdX^[ZaQVUXP

  ¢h²  m   ]¡¢   ¢y3 srirR¢
HYQH_Z#QVI/IwOHniQ6[8Z(HJPQVZeOH g [8PqZ2TVHÆn2OHJXH9TVUXmemHJIKHJPqZnRH
 ne[8P_2TaOHdi^[8ZaQVUXP)x{
HZ E OHJU gFHJI/HnRH±T][iY #H9TTGdX^RQ¥_^RQSZn2OHY g QVZATVHY9UXI/mU g ZHJI/HJPRZ F[(T  QSPR¦PRQGnRH2T]["I/H_a^ g HnRH g HJPeUX^eiH9TTVH ¬
I/HJPRZC3_aUXP[8memRTcQ6YJ[8ZaQVUXP)mH g I/HJZZ g [n[ gg QVXH g [8^Z E OHJU gFHJIKHnR^ g HJPeUX^eXH9TcTVHJI/HJPqZ,di^RQ PeUi^_nRUXPePeHzT6[
\[\TSHJ^ g [i_a`qIKmeZUXZaQ6di^eHnRH
 F[ÆT  QSPR¦PRQ     	C    'T6[XY  H9TcT=¢  "! ½   ¸ ÀÁ}µw¶6µ 3 ¼ º ½mÁGÆ Ê ³¸ ÁW½	Ä ¸ . ¾q¼ Ê¸ ÀÄ ºC¸%Ç6¸ºC¸ µt¶6Ä #¸ ¾G¾ ¸=Ê¸ µtÁ  # ³¸=º ½ / ¸
 @   ¦ B ¢ - 

	=ÄÅ¼6µ Ç4-/. Ë¬ [8P_2TVHYJ[X_[ g QVZ E IwOHJZaQ6di^eHXeUXP)[/9     	C    "! ½  ¸ ÀÁ¼ º ½mÁGÆ Ê ³¸ ÁW½	Ä ¸°Ç6¸}¹ ¼TÀ  .  y@   @¦ B=¢ -  

	=ÄÅ¼6µ Çj-/. ¸ Á?	=ÄÅ¼6µ Ç®¸ ÀÁÄÅµ Ê Ä8¾¿ÁW½ ¹ ¾ ¸-Ç Ä ¹ ¼2ÀËÒPmHJ^eZzY9UXP_a^RTVZH g GeH9TcTVH g ne[P_'TVHYJ[X_2[ g QVZ E IwOHJZaQ6dX^eHXRHJZene[8P_±TVHYJ[X_2Y9UXPqZQSPR^G ¬ ^ gg HJZZXdi^RQ ^eZQTcQ6_aH
^ePeHIwOHJZ E UenRHnRHÆY9UX^emRT6[8WiH[iHYz^eP)m g UeY9H__a^_nRH g HJPeUX^eXH9TcTVHJI/HJPRZ_aZ:[8ZQSUiPeP[Q g HX
(UX^_[XUXP_#bH_aU8QVP nR^
TVHJI/I/HÆ_^RQS8[8PRZY9UXPY9H g P[8PRZ(TSH1I/H_a^ g HnRH g HJPeUX^eXH9TcTVHJI/HJPRZ  9      :r¶6Ä º ÁW¶6ÄÅÁ ¸ Á ¹ ¶TÀ½mÁW½  À . ¶6µ,¼  y@   u¦Ã;B=¢  y@ r  ;B ¢g²   8¢ Ë: ºC¸ Ä #¸ Ë#l HJI[ g dX^eUiP_ZUX^eZ/n[8bU g n©di^eH   H_aZ1TSHPeUiIÆb g H nRH g HJPeUX^eXH9TcTVHJI/HJPRZ:_ne[8P_"T  H_am[XY9H)nRHZHJI/m_ @ r  VBiHJP Y9UXIKmeZ:[8PRZTVH g HJPeUX^eXH9TcTVHJI/HJPRZ  m² re
(UX^_PeUXZH g UiP_  8  :  < g H_amG  <  :  < ¢/[XHY'1  TVH PeUiIÆb g H nRH g HJPeUX^eXH9TcTVHJI/HJPRZ:_)ne[P_T¤H_am[iY9HnRHZHJI/m_Æ£H g IwOH @    B g H_amG'_aHJIQ ¬ UX^eXH g Z{BZ  ;B=¢9)=PRZ^RQVZaQVXHJI/HJPRZAT¤H_m OH g [8PY9H  @   h¦  BnR^wPeUXI ¬
b g HnRH g HJPeUX^eiH9TTVHJI/HJPRZ:_ne[8P_ @   h¦£;BH_Z[8^©mRTV^_   ¢:Gme^RQ6_di^eH/TVHYJ[X_(TVHmRQ g HY9U gg H_amUXPn F[^eP
g HJPeUX^eiH9TTVHJI/HJPRZ[8^ZHJIKm_L:
  &  	
   
  
  !"
 #$
%&')(*%
$"

f TV^_"=U g I/H9TcTVHJI/HJPRZGPeUX^_1[TcTVUXP_Y9UXP_Q6nOH g H g TVH_ÆYJ[i_,U F^   

²U g HJPeUX^eXH9TcTVHJI/HJPRZÆHJP ¢HJZ1U F^  

²¥U²   

1®b  m[X_nRH g HJPeUX^eXH9TcTVHJI/HJPRZHJP!¢:UX^_([iUXP_
0K  8  :    < ¢h² 0K  8  :    < s> 	 

Ñ

A ¢¦ 0K  8  :    < s> 	 

  A ¢y3 sr s8¢
UXIKmeZH,ZHJPR^)nRH,T QVPnOHJmHJPne[8PY9H/nRH_#QVPY g OHJI/HJPqZ9_L¯ © qPeUi^_[XUXP_#n¤^ePeH1m[ g Z
0K  8  :    < s > 	  

Ñ

A ¢h² 0K  8 m;:

< ¢ Ø1  

²£¢ 
HJZn[^eZ g H,m[ g Z
0K  8  :    < s > 	  

Ñ

A ¢²    

n Ø1    @²# ¢ 0K sh¦  <     :    < ¢9s > 	    n6 Ñ   A s > 	    Ñ  A ¢ 7#²    

n Ø1    @ ²# ¢ 0K sh¦  <   :    < ¢9s> 	   n6 Ñ   A ¢ Ø1    1®¢  # 
Y9UXI/meZHZHJPR^)nRHzT QVPnOHJmHJPne[PY9HnRH_OHJ2OHJPeHJIKHJPqZ:_   s¦  <   :    < ¢:s> 	 

n6 Ñ   A 3 #Û®bÆHJZ   

1 Uq
C[Q6_#PeUX^_z[XUXP_#[8^__Q
0/ s¦  <     :    < s > 	  

n6 Ñ   A 3:r~1 #¥8¢h² 0K  8 m;: Xâ   < ¢ 0K  8 m;:  < ¢ 
me^RQ6_di^eH©T¤H_am#OH g [8PY9H nR^ PeUXIb g H©nRH g HJPeUX^eXH9TcTVHJI/HJPRZ:_Cne[8P_ @ }¦ #  L¦  B_[XY E [8PRZ di^G QcTÆ` [ ^eP
g HJPeUX^eiH9TTVHJI/HJPRZ,HJPu¦ # eH_aZOHJWq[\TSH[^)PeUXIb g HnRH g HJPeUi^eXH9TcTSHJIKHJPqZne[8P_ @ r  L#BRHJPCY9UXI/meZ:[8PRZ2TVH
g HJPeUX^eiH9TTVHJI/HJPRZ[8^ZHJIKm_z¥OH g U
(UX^_#HJP n2OHnR^RQ6_aUXP_zdX^eH
0K  8  :    < ¢ 0K  8 m;:  < ¢ Ø1    ²£¢u¦ 0/ 8 m :  < ¢ Ø1    1®¢² 0K  8 m;:  < ¢ UX^ HJPY9U g HXnRH,I[PRQ FH g HCOHdi^RQV\[TVHJPRZHXdX^eH
iwrÛ«r  ifÛ r  y@   @¦  B=¢ @ r   B=¢R sriLR¢
(UX^_[ gg QVXUXP_2I[QVPRZHJP[8PRZ[8^Z E OHJU gFHJI/HnR^ g HJPeUX^eXH9TcTVHJI/HJPqZ(TV^RQ ¬ I §HJI/HdX^eH,PeUi^_[TcTVUXP_znOHJI/UiPqZ g H g
HJP _^RQS8[8PRZ ¬ ^ gg HJZZ     	C   aD#E OHJU gFHJI/HnR^ g HJPeUX^eXH9TcTVHJI/HJPRZJ¢  "! ½ 
 ¸ ÀÁ Ç ¶nµwµ ³¸°¹ ¼ º ¾ È ³¸ 	Ä8¼nÁW½m¶6µ Ç6¸¡ºC¸ µt¶6Ä #¸ ¾G¾ ¸43Ê¸ µtÁ 
 ² ¦ 
     . ¶ ÂÄ   ¸ ÀÁhµw¶6µ 3 ¼ º ½GÁGÆ Ê ³¸ ÁW½ 	=Ä ¸-¸ Á ¡¸ ÀÁ Ç ½ ºC¸ ·Á ¸=Ê¸ µtÁ %½ ¸Ê ¼nµwµ½GµwÁ ³¸ É º ¼8»¾ ¸4. ¼6¾¿¶ º À¾¿¼ # ¼6¾ ¸ Ä º ¼TÀ 
 Ê}¹ ÁW¶6ÁW½ 	=Ä ¸Ç6¸
 Â¼¾ È ½Gµ4/Lµw½ ¸ ÀÁ Ç ¶6µtµ ³¸=¸}¹ ¼ º

  ¢ - s
 
!
m 
 ¢8 	=ÄÅ¼6µ Ç j-/.  sripR¢¶ ÂÄ  ¸ ÀÁ¾q¼ Ê ¶
 ¸ µtµ ¸Ç6¸ ¾¿¼ # ¼ º ½G¼8»¾ ¸Ç6¸ ¾q¶n½ Ë
 I'U8Q g T6[/nOH9¦PRQVZaQVUXPCpes,mUi^ g T QVPqZeOHJW g [8bRQcTcQVZeOH l QSHJI[8PePRQVHJPePeHniQ g HY9ZHXc¢
: ºC¸ Ä #¸ Ë (UX^_'[TcTVUXP_Y E H g Y E H gF[ g OH_aUX^n g H2TaOHdi^[8ZaQVUXP1QVPRZOHJW g [TVH 
  ¢g²  m   68¢    8¢OHdi^RQS8[TVHJPqZHF[ T aOHdi^[8ZaQVUXP nR^ g HJPeUX^eXH9TcTVHJI/HJPRZQ3PeUi^_/H9¨GHY9Z^eUXP_}T6[wnOHJI/UiP_aZ g [8ZQSUiP¡ne[8P_}TVH©YJ[X_/W'OHJP#OH g [T U F^ TVH
_a^ememU g Z,nRH)H_Z @ r  .'B
UXP_jQ]n2OH g UXP_n [8bU g n^ePeH,=UXPY9ZaQVUXP  HJPH_YJ[TcQVH g
  8¢² !=Î Ñ m ¨ ÎXs8 Î 
g:  ÎR@  
 8  ¢ 
U F^ Ï !Î Ñ m $ ¨ Î $ 1 . H_OHdX^[ZaQVUXP_x !HJZ1srXL1PeUX^_nRUXPePeHJPRZ  y@   @¦ QB ¢ y@ r  DB=¢O1 . 
 E U8Q6_Q6__UXP_K+ ZH9T'dX^eH =Î  ã $[¨ Î $  L  y@ r  DB=¢ 3
 	
   
  
  !"
 #$
%&')(*%
$"
   #
Y E U8Q6_Q6__aUXP_znRHmRTV^_  ZH9Tdi^eHXemUi^ g +   HJZr 1 + RUXP [QVZ$[¨ Î $  $  @ g  ¦s8¢     QB ¢    $  L + 
Y9HÆdi^RQmUq__QVbRTVHHJP g [Q6_aUiP)nR^Z E OHJU gFHJI/H,nRH±T][iY #H9TT   y@   @¦ B=¢ -   dX^[8Pnj-/.w¢: PCY9UXP_Q6n2OH g [8PqZ  @ ¨   Bw²r/dX^[Pn ¨ 1  «rHJZ @ ¨   Bo²  @ r   BdX^[8Pn ¨ 1 r  8RPeUX^_[XUXP_
 m   h¡¢   8¢h²  m   ¢   y¡8¢²
!=Î Ñ m ¨ Î y@ g  ¦ s8¢   g  DB=¢ 
HJZnRUXPY  

m 
 ]¡¢   ¢g s

ã=Î Ñ m ¨ Î   1 8L¦  8L²  
nRUXPRZPeUX^_znOHnR^RQ6_aUXP_$HJP[Q6_[8PRZ ZHJPn g H?+ HJZ#XH g _±T QVPR¦PRQ
 m   g¡¢   ¢ - s
!=Î Ñ m ¨ Î  P g HJI[ g dX^[PqZ#dX^eH_Q w(H_aZ nRUiIQVP OHJHzm[ g w¤88T6[1=UXPY9ZaQVUXP 
  ß¢h²  m w  t ¢   ¢H_Z$nRUiIQVP OHJH
m[ g T6[1=UXPY9ZaQVUXP
¤  ß¢h²  m w¤  @,8¢   ¢:XPeUi^_mUX^eXUXP_([8memRTcQ]di^eH g TSHnRH g PRQSH g(g OH_a^RTVZ:[ZXmUX^ g ^ePeH
=UXPY9ZaQVUXP  dX^eH9T6Y9UXPdi^eHXHJZmUX^ g ^eP Û r/di^eH9T6Y9UXPdi^eHXG[8^R=UXPY9ZaQVUXP_$HJP)H_YJ[TcQVH g
 
  ß¢h²  _a^em   ß¢y3
ß!ª @     N¦ s8¢  @  HJZ  
  ß ¢h²  QVPR   ß¢y3
ß ª @     *¦ s8¢  @ 3
Y9HÆdi^RQPeUX^_(nRUXPePeH

 


² TcQVI
  ! 

m  

 g¡¢   8¢¡TQVI QSPR
  ! 

m 
 gÌ8¢   8¢
¡TQVI_a^em
  ! 

m 
 yÃ8¢    8¢ TcQVI
  ! 

m  

 y¡8¢   ¢h² 
 
 
U F^ 
 
#HJZ 
 
 _aUXPRZ'TVH__UXI/I/H_#nRH l QVHJI[8PeP niQ g HY9ZH__a^em#OH g QSHJ^ g H_#HJZ2QSPR8OH g QSHJ^ g H_nOH9¦PRQVH_#m[ g T6[_a^eb¥niQ ¬
iQ]_jQSUiP nRH,m[i_nRH @ r  .'B
8Q  H_aZniQ g HY9ZHJIKHJPqZ l QVHJI[8PeP QVPqZeOHJW g [bRTSHX 
 
1HJZ 
 
 [8mem g UY E HJPqZ"T6[I §HJI/H1TQVIQVZHK¦PRQVH 
 di^[8Pn
~- re HJZPeUX^_[XUXP_#[TVU g _

  ¢h²  m   gÌ8¢   ¢ - 
 ² s  !m   8¢Å di^[8Pn 4-/.£
  :*
	 *    *8 * *     *ow *o 
(UX^_[XUXP_#^eZQTcQ6_ROHÆne[8P_2TVH1m[ g [8W g [8m E HLep"TVHZ E OHJU gFHJI/H D [8^eb OH g QVHJP)_a^RQV8[8PqZ     	C
  "! ¶6½GÁÄÅµ ¸ ÀÄ8½GÁ ¸,Ç6¸ µt¶ Ê » ºC¸ À º ³¸=¸ ¾IÀ     r2. Á ¸ ¾G¾ ¸ 	Ä ¸ Ï ! Ñ m   Ù  ·;¶6µ #¸=º É ¸+¹ ¶6Ä º
r Ù 1 s . ¼6¾¿¶ º À
TcQSI Ù	 s != Ñ m   Ù  ² != Ñ m   ¶ ÂÄ Ï ! Ñ m  ¹o¸ ÄÅÁ )¸ Á ºC¸ /rµt½h¶6Ä½Gµ4/Lµw½WËÒP mHJ^eZÆY9UiP_a^RTVZH g/D QVZ:Y E I[ g _ E @ L E BUX^wNzUX^ g nRUXP @ sisyB2mUX^ g TVH_Z E OHJU gFHJI/H_ D [8^eb#OH g QVHJP_ne[8P_TVH
YJ[X_#U F^  /H_aZ(^ePeHÆ_a^RQVZHnRH,\[TVHJ^ g _zY9UXI/mRTVH9eH_J
(UX^_#[iUXP_2bH_aU8QVP)n E `RmUXZ EGFH_aH_'IKU8QVP_2£U g ZH_  _a^RQVZH g OHJH9TcTVH,mUR_QVZaQVXH8¢'mUX^ g TVH_di^eH9TcTVH_ l ^niQVP @ L !B
PeUX^_znRUXPePeH,TVH1Z E OHJU gFHJI/H_^RQS8[8PRZ  mGy{ ¢±ne[P_#TVHÆYJ[i_#U F^,Ï  Y9UXPqiH g WXHX
  $  	
   
  
  !"
 #$
%&')(*%
$"
     	C
  "! Ä ¹n¹ ¶TÀ¶6µoÀ 	=Ä ¸4.L¹ ¶6Ä º ¾q¼ À ³¸=º ½ ¸Â¼ÃÁ ¸ºRÊ¸ À º ³¸=¸ ¾ À   .Ï   ·;¶6µ #¸=º É ¸ Ë ! ¶6½GÁ <  ß ¢²Ï ! Ñ m   ß   *¾q¶ º À .  5 x#l   <  ß¢h² =   ¬ [8P_$TVH}YJ[i_U F^ Ï   ²7. HJP Y9UiP_Q6nOH g [8PRZz^ePeHÆ_ROH g QVH   F[KZH g I/H_(mUq_jQSZQ_JmUX^ g ZUX^eZ  Û re QcT
H9RQ]_ZH^eP HJPqZaQVH g  ZH9T'dX^eH Ï  Ñ m  Û  
(UX^_[XUXP_#[TVU g _ <  ß ¢Û×Ï  Ñ m   ß  Û£ß  Ï  Ñ m   Û£ß   eHJZnRUXPY <  ß¢ -/.di^[8PnßM-sX
H_znRHJ^R YJ[X_Je_aUXIKI/Hz¦PRQVHÆUi^QSPR¦PRQVH/nR^)Z E OHJU gFHJI/H{qrK_aUXPRZ$nRUiPY,Z g [\QSZeOH_J
 	
   
  
  !"
 #$
%&')(*%
$"
   %  :*
	 * ¬    	 *  *¡  *owh:* 8*           gwG *­ * = #  w *

	/6
 !"#%$'&( !)'*",+.-/02134 ( 5768):9;51 ( 4 ( <*6 9'*)&(=( "):9 ( 1> 4 ( 6*"&( ?A@CBED
F    ! GH ! ( ')I4""&(3( /)JK (  GML
@ ( )J0K ( 0ON4"" (  =4! '):9;PK);P!"QR*6*) ( 4 ( E1> 4 ( E6SP"&( TU9E" ( 9 ( !WV( ) ( 1X6=Y&(3( 4
$Z" (
'*) ( 4
$[1> 4 ( I06*"A&( \ 4 ( ")'  (  H !"4] ]68):9' 1 ( 4 ( :1X9 (  ( ') ]68):9;51 ( ?@^B F   !GL
_U`aYb
cedfg`0hMijkfl`ajmM`YnobqprfsjmYpMnetf
uYv\wJccx
yzU{0|0}q_
~          z  _   |    
~ 0v0v sMM s0vMv  ssv 
M  0v  sv sv vsvssv0
0v  u     s svsv  sv0
0vsv  u  vsMsMs s0
 s00 s0.ss00vsvsvM
M     vsv sv  s svs0v
M   v v sv s vs ssv0v
 sv Ms0v0v us0v0vsv svvs0
0v  M  sv ssMvsvsvv v0
M00000  vs0  svss 
zMv0.s0v00 v 0v v svsvs 
M v M  vsMsv s ssv0v
_M0v0 0vs0v  vsM  vs 
0vs00vs00sM  s0  uvsv  M
Mv0vMsMMvs0vssMvs s0v
|      sMvsv sv  sv0v
 s MMMvs0vMv  svsv 
0s..svs0v0vs0vsvs0 sv v0
0vsv0v0vsM0v v0v svsv v M
 s000v0vs0  0v vsv ss 
 T¡T¢£¤¡^¥¦¨§@g68):9;51 ( ?@^B F   ª©G
  	
	
  !"!#$%
&
'()*,+-(!'%
. / 0 1 2 3 4 5 6 7 8 9:
.<;,=?>@>*;A=?;BC*;A=?;EDDF;A=G;EDD*;A=G;CHI;A=?;BCJ;,=?;BK*;A=?;CH;A=?;LDM>*;A=?;BC*;A=G;BC ;A=G;CH
/<;,=?;EDM>*;A=?>KEDF;A=?;BN*;A=G;OH;A=G;>HI;A=?;C;J;,=?;BN*;A=?;O;P;A=?;BN*;A=?;>HI;A=G;O; ;A=G;BN
0<;,=?;>B*;A=?;LDMB*;A=?>C@*;A=G;@H;A=G;HQ@*;A=?;ED$BJ;,=?;EDMB*;A=?;LDMBP;A=?;@>*;A=?;HQN*;A=G;HQN ;A=G;EDMB
1R;,=?;O;*;A=?;>C*;A=?;NO*;A=GOOKP;A=G;>;*;A=?;BLD<;,=HQ;O*;A=?;OKP;A=?;OK*;A=?;>;*;A=G;HQB ;A=G;BED
2J;,=?;HQB*;A=?;;@*;A=?;;@*;A=G;;@P;A=GO;N*;A=?;;@J;,=?;;EDF;A=?;;@P;A=?;;@*;A=?;HHI;A=G;HH ;A=G;HQB
3J;,=?;>K*;A=?;BEDF;A=?;OK*;A=G;OKP;A=G;HDF;A=?>;@J;,=?;NB*;A=?;>;P;A=?;OK*;A=?;HQB*;A=G;>; ;A=G;OK
4<;,=?;EDMB*;A=?;@HI;A=?;@HI;A=SHHQOP;A=G;HQ@*;A=HHTKJ;,=?O;C*;A=?;O>P;A=?;@HI;A=?;>O*;A=G;>O ;A=G;@H
5J;,=?;@C*;A=?;OB*;A=?;@C*;A=G;B;P;A=G;>B*;A=?;OBJ;,=?;O@*;A=UD$NED*;A=?;OB*;A=?;HQC*;A=G;HQC ;A=G;@C
6<;,=?;HQ>*;A=?;>>*;A=?;O;*;A=G;HQ@P;A=G;;C*;A=?;>>J;,=?;>>*;A=?;HQ>P;A=?>KC*;A=?;;C*;A=G;;C ;A=G;>>
7P;,=?;EDM>*;A=?;>HI;A=?;>O*;A=G;>OP;A=G;EDHI;A=?;>H#;,=?;>>*;A=?;HQ@P;A=?;>HI;A=?>HHI;A=SHHQ; ;A=G;BN
8<;,=?;@K*;A=?;LDMC*;A=?;ON*;A=G;>NP;A=G;@N*;A=?;ED$CJ;,=?;OB*;A=?;>BP;A=?;OB*;A=HQNK*;A=GOEDMB ;A=G;KO
VR;,=?;EDM>*;A=HT;C*;A=?;B@*;A=G;EDH;A=G;>;*;A=?;NCJ;,=?;NN*;A=?;>KP;A=?;LDM;*;A=?;>HI;A=G;>K ;A=G;B@
W<;,=?;HQK*;A=?;HQC*;A=?;HQO*;A=G;HQ;P;A=G;HQC*;A=?;>BJ;,=?;HQO*;A=?;;KP;A=?;HQO*;A=?;OB*;A=G;EDMC ;A=G;>B
X<;,=?;>>*;A=?;HQB*;A=?;HQ@*;A=G;HQ@P;A=G;>;*;A=?;HTBJ;,=?;HQB*;A=?;HQBP;A=?;>K*;A=?;EDM;*;A=G;EDM; ;A=G;EDM;
9<;,=?;ON*;A=?;>B*;A=?;>@*;A=G;O@P;A=G;HQC*;A=?;OBJ;,=?;OB*;A=?;>@P;A=?;>@*;A=?;HQC*;A=G;HQC ;A=G;EDMK
YJ;,=?;KHI;A=?;LDMK*;A=?;KO*;A=G;@CP;A=G;EDMK*;A=?;@CJ;,=?;@C*;A=?;@CP;A=?;LDMK*;A=?;OB*;A=G;OB ;A=G;@C
Z<;,=?;BC*;A=?;LDM>*;A=?;BC*;A=G;EDMOP;A=G;EDHI;A=?;ED$>J;,=?;EDM>*;A=?;O;P;A=?;O;*;A=?;EDM>*;A=G;EDM> ;A=G;BC
[<;,=?;;B*;A=?;;B*;A=?;;EDF;A=G;;ED*;A=G;;N*;A=?;;NJ;,=?;;B*;A=?;;NP;A=?;;N*;A=?;;B*;A=G;;N ;A=G;HQO
\<;,=?;HQC*;A=?;HQN*;A=?;HQN*;A=G;HQOP;A=G;HQ@*;A=?;>OJ;,=?;HQN*;A=?;HQ>P;A=?;@HI;A=?;>O*;A=G;>O ;A=G;O>
]<;,=?;@N*;A=?;>B*;A=?;>N*;A=G;>NP;A=G;EDMC*;A=?;OLD<;,=?;OB*;A=?;>BP;A=?;>B*;A=HQNK*;A=G;KO ;A=G;@N
8 V W X 9 Y Z [ \ ] 9:
.R;A=G;BCP;A=G;BC*;A=?;BCJ;,=?;EDM>*;A=?;BCP;A=HHQ>*;A=?;CHI;A=G;O;*;A=?;ED$>P;A=?;CH ;A=?;CH
/R;A=G;O;P;A=SHQ;K*;A=?;ED^H#;,=?;>HI;A=?;>KP;A=?;LDHI;A=?;EDHI;A=G;>HI;A=?;O;P;A=?;>H ;A=?;BN
0R;A=G;HQNP;A=G;EDMB*;A=?;>OJ;,=?;HQN*;A=?;>OP;A=?;@>*;A=?;EDMB*;A=G;HQ>*;A=?;>OP;A=?;HTN ;A=?;ED$B
1_;A=G;HQBP;A=G;OK*;A=?;>;J;,=?;>;*;A=?;OKP;A=?;BEDF;A=?;OK*;A=G;HQB*;A=?;>;P;A=?;>; ;A=?;BLD
2<;A=G;HH;A=G;;@*;A=?;HH#;,=?;;C*;A=?;;@P;A=?;HHI;A=?;HHI;A=G;;C*;A=?;;CP;A=?;HH ;A=?;HTB
3<;A=G;>;P;A=G;BEDF;A=?;OKJ;,=?;HDF;A=?;>CP;A=?;OK*;A=?;>C*;A=G;>;*;A=?;>CP;A=?;>; ;A=?;OK
4R;A=G;>OP;A=G;CEDF;A=?;O>J;,=?;>>*;A=?;LDD*;A=?;@HI;A=?;EDDF;A=G;>O*;A=?;O>P;A=?;O> ;A=?;@H
5<;A=G;HQCP;A=G;OB*;A=?;>BJ;,=?;>B*;A=?;OBP;A=?;@C*;A=?;OB*;A=G;OB*;A=?;>BP;A=?;>B ;A=?;@C
6R;A=G;;CP;A=G;HQ@*;A=?;HH#;,=?;HQ@*;A=?;HH;A=?;HQ@*;A=?;HHI;A=G;HHI;A=?;ED$>P;A=?;;C ;A=?;>>
7*;A=SHHQ;P;A=G;>HI;A=?;NKJ;,=?;BN*;A=?;>H;A=?;O;*;A=?;EDHI;A=G;>HI;A=?;ED^H;A=HQB> ;A=?;BN
8R;A=GOEDMBP;A=G;EDMK*;A=HQNKJ;,=?;KO*;A=?;OED*;A=?;LDMC*;A=?;@N*;A=G;EDMC*;A=?;@NP;A=HQ>K ;A=?;KO
V_;A=G;>KP;A=G>CB*;A=?;ED$;J;,=?;>HI;A=?;LDM;P;A=?;B@*;A=?;EDM;*;A=G;>HI;A=?;>KP;A=?;>K ;A=?;B@
WR;A=G;EDMCP;A=G;HQC*;A=HQ>CJ;,=?;>B*;A=?;HQOP;A=?;HQC*;A=?;HQC*;A=G;HQC*;A=?;HTCP;A=?;OB ;A=?;>B
XR;A=G;EDM;P;A=G;HQB*;A=?;ED$;J;,=?>KEDF;A=?;HH;A=?;>HI;A=?;>HI;A=G;B@*;A=HQ;NP;A=?;>K ;A=?;ED$;
9R;A=G;HQCP;A=G;OB*;A=?;>BJ;,=?;HQO*;A=UD$KNP;A=?;OB*;A=?;OB*;A=G;HQO*;A=?;HTCP;A=?;>B ;A=?;ED$K
Y<;A=G;OBP;A=G;@C*;A=?;ED$KJ;,=?;OB*;A=?;LDMKP;A=?>BO*;A=?;KEDF;A=G;>B*;A=?;OBP;A=?;OB ;A=?;@C
ZR;A=G;EDM>P;A=G;EDM>*;A=?;ED$>J;,=?;O;*;A=?;LDM>P;A=?;CHI;A=?>KN*;A=G;O;*;A=?;O;P;A=?;BC ;A=?;BC
[R;A=G;;NP;A=G;;B*;A=?;;KJ;,=?;HQC*;A=?;;OP;A=?;;B*;A=?;;N*;A=`DMNN*;A=?;>BP;A=?;;B ;A=?;HTO
\R;A=G;>OP;A=G;HQN*;A=?;>OJ;,=?;CN*;A=?;HQ>P;A=?;HQN*;A=?;HQN*;A=G;@>*;A=?OHTCP;A=?;>O ;A=?;O>
]R;A=G;KOP;A=G;OB*;A=?;KOJ;,=?;EDMC*;A=?;OBP;A=?;OB*;A=?;@N*;A=G;>B*;A=?;ED$CP;A=?>ED$K ;A=?;@N
 T¡T¢£!¤¡W¥   §ba 9:KK*)q&( 4
$[09'*)'*" 4 ( =1> 4 ( Q6*"&( !"4  ª9 ( !WV( ) (Q( ')
1X6=UY&(3( 4
$Z" ( '*) ( 4
$ 1> 4 (  06*"A&(   4 ( ")'  (  L @T$ ( "):9&(3(c&dfeS( ;) hg 9&(  ( "1 (
4
$[09'*)'*"24 ( %$[1> 4 ( 06*"A&(ji e 0"4  Q9 ( ^V( ) (( ')1X6=UY&(3( " ! ( 6 ( ") 4 (
%$[1> 4 ( 06*"A&(iMd'L @ ( 1lk6= Yb P"4! ! ( 5 9:KK*)q&( 4 ( g "4,4
$[09'*)'*" 4 ( 
1> 4 ( Q6*"A&( =40"# ( =9:!)q&( *" ( =1X"" (  L @lª680):9' 1 ( 4 ( :1X!9 (  ( ')  68):9;51 (
?@^B Fmon ©!GL
	
	
  !"!#$%
&
'()*,+-(!'%   
¤¤
¤	
g¤
! #"$&%'()%+*,.-0//132'4*5,67798:2;%;%/*<=)>?@,A"8CB?/'*-5DEF-G?2D!HI2JK-0L"M@-5'N2(&H4O(P-P%$3%;2>J
5-5/(RQ&OO0%+"TSU=VXW?YU[Z&\]W?YU^*`_5acb`defPgd5e*5h?hec"
 _P9i"jM@-0kl-5D6Em"4i"jn3o&J!-54"qpWr@sLYtvuxwyIz?Y{0|\^|v"/N2>/m}#/N%~-0>!m" Qm" 8"^*IPh?hc"
 fPm-2qH-P2q@)>"LwpTW|t\]yCNWvz5\^Y\]+{!IItvW{5"$(5-0DJx2(/''*[Ph?0d"L(ODRD2N2O?L"
 d0F"`}x"`@)/(vc2;%;%+"pWr@sLYtvuTz\]zYt|&zyIw@ssLY\]z+\]Wy|v"8R-0(1F/v-Po@2;%;%+*Ph?ec"
 aPEm"LE-0()`-P&-0'v%;%C-5D68"`E&)c`O"NWvz5\^Y\]tFt5L+z\|+\]5tP|"8R-0''O4*Ph?fc"
 P["jE3)G?%'"  ¡yItv¢c£z?Yt"@";m"; #"*L5h?ec"
 P9i"jE2)DO?@¤?" ¥ Y?t0rt5yI]|[  wxyIz?Y{5|t"1m-5)2/N£}32;%;%~-?/'*q5h?c"
 PF"jE3)//"[NWvz5\^Y\]+{?¦§`ItWv{9zyI ¥ uzrsLYt|v"E3)¨7)//B6/''*[Ph?hc"L(ODRDc2N2O4"
 hPm,A"L v%;%/"wmy!¡yI+NW55+\]Wy9+W9NWvz0\Y\]+{m^ItvWv{xzyI¡]|&w@ssLY\]vz\~Wyc|v"i5O?R,©2;%B*5h?c"jc(O?DRDc2N2O4"
5eP["` 4%~-ªO0%«-0DRF"`cD>o@2(kI"`Q3F$G?/v-5>?&-0'$F`-P%B'N2'O0¬$&%>?O/N2J9'b­OJ9%¨!$F'BJ9O?N2('«-0DR1F/N
-5N2>l )(N2O?'"@'5-0/(v6@IO/m_?e_?*I®N'N2)Fn-0N2OI-%qD@(v/(xC®N¬+O/J!-0N2¯)x3C$F)O?JK-0N2¯)?*
J7I/xPh?hfc"
?°"L1FO)/DO?L"Lt|FVXz^|«t5yC5±t5tm²qwyIz?Y{0|t"<[%;%;2''*@5hh0d"
5_P$"L1F)"LL+WssItvx³zyIWrµ´lz?Y ¶?|¦·Y\]r\]q^ItvWNt5rm|mzyIzssLY\]z+\]Wy|"?$%;2D.=/O7I-57c2;%;2£B?*#Ph?c"
5fPE&O?`-P%D¸H="®£>0%`-0/"<¨/J9'G-P%)'92·X1F®¹1m¹c!¯))'"9`ItCzyIyIz?Y;|Wº9VRzIt5rxz+\]vz?Y[jz+\^|+\]|*dfc»£_?¼b
_?g?fac*Ph??_"
d0I"m-0/N%;2¸-0D©$"qE3Jx7IO"Hj2Jx2!D2'/N27)N2O?AO0¬J!-5¨?2J!-P%'>J9v-P%'(O/R-%O?>½8R-0/kO0G?£DID`-0C`-0/N2~-%
')J9'"jwF¾5ULwssLYU4NW5U^*c_0db?PfPgIde*5h?h_c"
5aPI"Lm-5/N%;2·-5DX¿" 8"Qq-PB?%O/"wÁÀ@|qvW|tm\~yCL+W0vIz?|+\]@@£W0vt||t|"$F(5-5DJ2(9/''*[Ph?ac"L(OD6<D2N2O?L"
5PI"Lm-5/N%;2·-5DX¿" 8"Qq-PB?%O/"wÂ|tvWyIWÃ|tm\]yCL+W5vIz?|+\]&@£W5t|v|t|v"?$(5-0DJx2(=/''*[5h?a"L(O?D6<Dc2N2O4"
5P-0J)%«m-0/N%;2Ä-0DÄcÄ #"[$&%'()%+"8COD'x¬+O/9-5''''N2>·!'v-5N2'N2(5-P%'N2>?2;Å`(5-0(6O0¬&J9O5%()%~-0/!'
¯)('&¬+5-0)/'7B:)'N2>C>?/v-%'(O/N2>!'(vJ9'"NW55U[Æmz]YUIwFvzxL5\]U&Ç[wm*?bL__?0d5g__??*8R-5/(65hh?ec"
5P-0J)%«m-0/N%;2A-0DÄc§ #"T$3%'(v)c%+"$Fc%;2(5-5N2O?'6-0D½'v-0N2'N2('9¬+O/xJ)c%N2%·2>?£'(O?/N2>½'>?J9'x2
JO0%()%~-0/m'¯)('"NW55U[Æmz]YULwFvzxL5\]U&Ç[wm*h?ebLa??fga??*i5)!5h?hfc"
5hP-0J)%m-0/N%;2X-0D9}qO0%k?/@M#/D%+"`@I-5(«-0D9'v-0N2'N2(P-P%'N2>?2;ÅI(P-0(¿2/O2l-0DCEn3$Ä'¯)(«-0`-P%B'N2'"
j0\~t0y`t*_?a?bLfhPgdhc*i5)%BPh?h?_"
 _?eP-0J)%m-0/N%;2K-0Dx$Jx2/@E&J7IO"c/O>F%;2J2#O?/J9'#O5¬IJ9c2/N2(P-P%L¬+)(N2OI-%'#¬+O/4%~-0/>&¨(D`-0('@O5¬I`-0/N2~-%
')J9'O0¬2+" 2+" DL"IG-0/N2~-57c%'"mIItwmyIyIz?Y;|WºFNWvz0\Y\]+{0*5hc»+d¼b[P?f?gIP?a?a*5hhc?"
 _c}qO0F`-0(FO-0L"[È«\^|+v\]5+\]Wy|É`wxy`z?Y{0|tFtmÊqWv\]t5ÃÉ&ËLs9t5Nz+t5|mzu93t5\]¾qt5t|sIzv+\]tY]Yt|"}#)27I/*5h?_c"LOJ9
"
 _?_P!i"jn3G)L"L@O?)/'&DmQ&/O02'N2ÍÌJ99@B(%"H[-07`O?/v-0O52/xD=/O7I-57c2;%;2¤'*T32G?/'N2¤!-0/N2'}F®*LPh??fv5h?5d"
 _?fP2;%;2Lm@O7I/"@O?)/'D&EF<$©T 42;%'@DLÎ -0?"H-07IO/v-0O52/FD&=/O7I-57c2;%;2~¤'*`32G?/'N2¤m-0/N2'q}F®v*5hh?fPvPh?h0d"
 _0d01x"cO7c2'*LEm"<@",/>??*Qm"ÏI`-0>*`-0D!,Ð"F"`[5-5/'O?L"ÑF!&/N2J9/@'%(N2O?R/O?7%JÂ2lIO0%BJ/v-0'm(vI-2
/P-0(N2O·¨I/N2J'"@'P-0/(v·@IO/&h?f?c*E&`-0/J9mO5¬&@OJ9)/(2(?*T32G?/'N2£BO5¬@}&2/>022~-c*
@`-0/N%O'G?2;%;%]*[}&2/>022~-R_?_?he?f*L¿" I" $"^*L5hh?f"
 _?aPI"L@O''"[L+W5vIz?|+\]&@£W0vt||t|"i5O?C,½2;%B?*q5h?fc"
 _?P,A"L@)Dc2L"#v\]yI5\ sLYt|&WºFVRzIt5rz\~z?YwxyIz?Y{5|\|"8R-0(1F/v-o@2;%;%+*5h?"
 _?P #"jc2Ò/"v\]yI5\ sLYt|&WºF³zyIWrÓ´lz?Y ¶?"}-0Xn3O?'/v-5DL*5h0d"
 _?P<@" «"Q@2(vJ!-5/'4"`It9ItWv{xWººyI5+\]Wy|v"ÑF¨?¬+O/DR(2(!)7%;2(5-0N2O'*5h?fhc"jc(O?DRDc2N2O4"
 _?hP<@" Q¿",Äc2v-5k?/-5D61x" Qm",.-0'O4"jwpWÃ|tWºFVRW5t5y!wyIz?Y{0|\^|v"&-0J7/N2D>9&c2G/'N2NB6/''*[Ph?ac"
ÔÕÖ·Õ×ØÙNÕÖ·ÕÚ#ÛNÜcÝME 9 ( 6 ( 9J1>*" ):)9:)' 1XÃÞ( 9 ( 6 ( ") a kR* (¸ß !K ( 9:)4") ( 1X9X4 (.àRámâ
"T 95ã ( 6 ( "Y)^*"'*9&(H( ) F K*" ( n ( 9J1> ( 9 ¨ K ( "½ä!* 9 ( R*9 ( 1 ( 4q1X6 ( "Y) L ^9 ( 6 ( 9J1>*"
&( ãr ( 6 ( "Y) a k* (6à 68!lU9 4 ( T4! :1X:<*"&( 1> r*9J") (  ( )T*FãT&( "&( 9Jr ( 6 ( ")
 ( 9:4å ( ) â @«æB
!9E%$[r 4 ( ) ( 1k" ! ( l$ W"!E=U9:)&(3(L
(  +
		 !j 		         !     !  	" #  % $ %#&#     '()% *+ , 	 %  %.- 	   *   )% * .      ,  *+0/    !!%21
(  +
		  ! j      #   	 #  % 3$ %#&% 4 	 #'   	   %  % 5 ,  76!!^"%  8
(  +
	 	  ! j    !   #  +9,*, * 4   7% :   ;% 	  *5*<*5*5 A !!!'I "  !
(  +:	 =	 !j:  )%     % 	   
 $>    /;3%    %  :  )%     3% 	   6  9, ? <  *, 5  %&@!A1h%  8
(  +:	 =	 !7   !  BC#  6   	 3% 
 #D%    #  FE 5 *+E96,Q&@  ! !  
%  8
GHJIKML NO;P
Q RTSUQVXWYTZ[]\KM^;NUIN`_JZDabO&cN9\O
W;SUZ;c*dDO;N*^c3ZO;PL9Wegfih7jk;Wlm2h9kDnpo
HrqUsTHJt;RuVvwqgN9INx
yz P{\^&cN9|
}9~~DJJT D  
Q t;t;RijDC=DnD
